


1985-1988 
MERKUR XRA4Ti 


LOOSE LEAF 
SHOP MANUAL 


Ford parts and Service Division 
Training and Publicatios Department 


Copyright Ford Motor Company 
Litho in USA 


Reprinted by permission of Ford Motor Company 


THIS PUBLICATION REPRODUCED UNDER 
LICENSE # 5011 FROM FORD MOTOR CO. 





1988 
ADDENDUM 


MERKUR XRATi 
SHOP MANUAL UPDATE 


1988 MERKUR XR4Ti SHOP MANUAL UPDATE 
ASSEMBLY INSTRUCTIONS 
AUGUST 1987 


This package contains the new and revised pages needed to update the Merkur XR4Ti 
Shop Manual. When this supplement is incorporated, the Shop Manual! will contain the 
latest service and diagnostic information for the 1985 through 1988 XR4Ti models. 


If this supplement is to be used to update an already assembled Shop Manual, simply 
replace the old pages with the new ones. If it is to be used to update a new Shop Manual, 
begin by assembling the first edition (including all previous updates) then insert this 
update. 


The following history of the Merkur XR4Ti Shop Manual is provided to ensure that you 
have a complete, up-to-date Shop Manual. 


* The Merkur XR4Ti Shop Manual was originally 
published in January 1985. 


+ The first update to the Shop Manual was released 
in mid-1985. These pages are not dated but the 
notation "SUPPLEMENT 1" appears in the lower corner 
of the corrected pages. 


* Speed control (Group 37) with a new tab was 
added in late 1985. 


* The second update was released in mid-1986. These 
pages are dated 8/86 in the lower corner. This 
release included a new tab and all pages for 
Group H - Engine/Emission Diagnosis to be located 
at the back of the manual. 


+ The third update was released in January 1987. 
These pages are dated 1/87 in the lower corner. 
This package was made up of Group 13 - Steering System 
updates. 


‘ This, the fourth update, was released in August 1987, 
These pages are dated 8/87 in the lower corner. 


The following chart can be used as a checklist to ensure Proper assembly of the Shop 
Manual. 


DISCARD THE PAGES REMOVED FROM THE SHOP MANUAL, 








SECTION REMOVE INSERT 
10-01 10-01-1 10-01-1 
10-01-3 10-01-3 
10-01-5 10-01-5 
10-01-7 10-01-7 
11-01 11-01-1 11-01-1 
11-01-7 11-01-7 
11-17 11-17-1 11-17-1 
11-17-3 11-17-3 
11-00(Specifications) 11-00-1 11-00-1 
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14-32-13 14-32-13 
14-00 (Specifications) 14-00-1 14-00-1 
15-01 15-01-9 15-01-9 
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IMPORTANT SAFETY NOTICE 


IMPORTANT SAFETY NOTICE 


Appropriate service methods and proper repair procedures are essential for the safe, 
reliable operation of all motor vehicles as well as the personal safety of the individual 
doing the work. This Shop Manual provides general directions for accomplishing service 
and repair work with tested, effective techniques. Following them will help ensure 
reliability. 


There are numerous variations in procedures, techniques, tools, and parts for servicing 
vehicles, as well as In the skill of the individual doing the work. This manual cannot 
possibly anticipate all such variations and provide advice or cautions as to each. Accord- 
ingly, anyone who departs from the instructions provided in this manual must first 
establish that he compromises neither hie personal safety nor the vehicle Integrity by his 
choice of methods, tools, or parts. 


NOTES, CAUTIONS, AND WARNINGS 


As you read through the procedures, you will come across NOTES, CAUTIONS, and 
WARNINGS. Each one is there for a specific purpose. NOTES give you added information 
that will help you to complete a particular procedure. CAUTIONS are given to prevent you 
from making an error that could damage the vehicle. WARNINGS remind you to be 
especially careful in those areas where carelessness can cause personal Injury. The 
following list contains some general WARNINGS that you should follow when you work on 
a vehicle. 


© Always wear safety glasses for eye protection. 
@ Use safety stands whenever a procedure requires you to be under the vehicle. 


© Be sure that the ignition switch is always in the OFF position, unless otherwise 
required by the procedure. 


@ Set the parking brake when working on the vehicle. If you have an automatic trans- 
mission, set It in PARK. If you have a manual transmission, it should be in 
REVERSE. Place wood blocks of a 4” 4” size or larger to the front and rear sur- 
faces of the tires to provide further restraint from inadvertent vehicle movement. 


© Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


© Keep yourself and your clothing away from moving parts when the engine is run- 
ning, especially the fan and belts. 


© To prevent serious burns, avoid contact with hot metal parts such as the radiator, 
exhaust manifold, tail pipe, catalytic converter, and muffler. 


® Do not smoke while working on the vehicle. 


® To avoid Injury, always remove rings, watches, loose hanging jewelry, and loose 
clothing before beginning to work on a vehicle. 


@ Keep hands and other objects clear of the radiator fan blades. The electric cooling 
fan on the 2.3 turbocharged engine is mounted behind the radiator and can start to 
Operate at any time by an increase in underhood temperature, even though the 
ignition switch may be off. For this reason, care should be taken to ensure that the 
electric cooling fan Is completely disconnected when working under the hood. 





FOREWORD 


Ua 


The Merkur XR4Ti Shop Manual provides information covering normal services, repairs, 
and maintenance for Body, Chassis, and Electrical systems manufactured in West 
Germany. 


This shop manual is organized into Groups covering general systems. The basic part 
numbers for components covered in the Group are included in parenthesis after the Group 
Number. For example: 
Brakes Group 12 (2000) 
——— —— SS 
General System Covered Group Number Basic Part Number 
in Group for Brake System 
Components 


Some component parts may not have the same basic part number. In these cases, more 
than one basic part number will appear with the Group Number. For example: 


Suspension Group 14 (3000) & (5000) 
SS S~ a~ 


—— 

General System Group,Number Basic Part Exhaust Basic 

Covered in Group for Suspension Number 
Part Only Components 


Within each Group, the information Is further divided Into Sections. There is one Section 
for each component or subsystem. Some Groups contain a Service Section to cover proce: 
dures common to several components or subsystems within the Group. In general, each 
Section contalns the Description, Operation, Diagnosis and Testing, Removal and In- 
stallation, and Disassembly and Assembly procedures for the components covered in the 
Section. Diagnostic and Troubleshooting Charts are also included in some Sections to 
halp you systematically locate and correct problems. 


To aid in locating specific subjects in this manual, use the Tab Guides or the Alphabetical 
Subject Index in the back of this manual. 


As a further aid, the first page of each group includes a Contents page to locate service 
operations covered in that group. This Group-Section breakdown is also indicated in the 
page number located at the top of each page. 


Example 11-02-03 = (Group) 11 - (Section) 02 - (Page) 3 


The descriptions and specifications contained in this manual were in effect at the time 
this manual was approved for printing. Ford Motor Company reserves the right to discon- 
tinue models at any time, and change specifications or design without notice and without 
incurring obligation. 








For information on ordering Special Service Tools, refer to the last page of this manual. 





> 


Ford Parts and Service Division 


Training and Publication Department 
Copyright © 1984, Ford Motor Company 








METRICS 


INTRODUCTION 


Most threaded fasteners are covered by specifications that define fequired mechanical properties, 
such as tensile strength, yield strength, proof load and hardness. These specifications are carefully 
considered In initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct strength, as well as the 
correct nominal diameter, thread pitch, length, and finish. 


Most original equipment fasteners (English system or Metric) are identified with markings or 
numbers indicating the stren ith of the fastener. These markings are described in the pages that 
follow. Attention to these markings Is important in assuring that the proper replacement fasteners 
are used. 


Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in 
Most cases a temporary aid for production start-up, and color will generally revert to normal black or 
bright after start-up. 


English system and metric system fasteners are available through your Ford Parts and Service opera- 
tion. 


NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM METRIC SYSTEM 
Bolt, %2-13 x1 Bolt M12-1.75 x 25 











G—Grade Marking P— Property Class* 
(bolt strength) (bolt strength) 

L— Length, (inches)** L— Length (millimeters)** 

T— Thread Pitch T— Thread Pitch (thread width 
(thread/inch) crest to crest mm) 

D—Nominal Diameter D—Nominal Diameter 
(inches) (millimeters) 








*The property class is an Arabic numeral distinguishable from the slash SAE English grade system. 
**The length of all bolts is measured from the underside of the head to the end. 





METRICS 


BOLT STRENGTH IDENTIFICATION 


(ENGLISH) INCH SYSTEM EF 
Grade 1 or 2 Grade 5 Grade 8 


English (Inch) bolts—Identification marks correspond to bolt strength—increasing number of 
slashes represent increasing strength. 


METRIC SYSTEM 


Metric bolts—Identification class numbers correspond to bolt strength—increasing numbers repre- 
sent increasing strength. Common metric fastener bolt strength property are 9.8 and 10.9 with the 
class identification embossed on the bolt head. 


HEX NUT STRENGTH IDENTIFICATION 


(ENGLISH) INCH SYSTEM METRIC SYSTEM 


Grade Hex Nut Hex Nut Class Hex Nut Hex Nut 
Grade5 Grade 8 Property Property 


Class 9 Class 10 
Identification Identification 


3 Dots 6 Dots Arabic 9 Arabic 10 
Increasing dots represent increasing May also have blue finish or paint daub on hex flat. 
strength. Increasing numbers represent Increasing strength. 


OTHER TYPES OF PARTS 


Metric identification schemes vary by type of part, most often a variation of that used of bolts and 
nuts. Note that many types of English and metric fasteners carry no special identification if they are 


otherwise unique. 


or 


(met \ CLASS CLASS 
ay) 10.9 98 


—Studs, Large studs may carry the property class 
—Tapping, thread forming and certain other case Fumber. Sailer studs use a geometric code on 
hardened screws the end. 


—Stamped U-Nuts 
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ENGLISH METRIC CONVERSION 





















































































































































Description Multiply By For Metric Equivalent 
ACCELERATION Foot/sec? 0.304 8 metre/sec? (m/s?) 
Inch/sec? 0.025 4 metre/sec? 
TORQUE Pound-inch 0.112 98 newton-metres (N-m) 
Pound-foot 1.355 8 newton-metres 
POWER horsepower 0.746 kilowatts (kw) 
PRESSURE or STRESS inches of water 0.2488 kilopascals (kPa) 
pounds/sq. in. 6.895, kilopascals (kPa) 
ENERGY or WORK BTU 1055. joules (J) 
foot-pound 1.355 8 Joules (J) 
kilowatt-hour 3 600 000. joules (J = one W's) 
or 3.6 x 10° 
LIGHT foot candle 10.76 lumens/metre? (im/m?) 
FUEL PERFORMANCE miles/gal 0.425 1 kilometres/litre (kmi/l) 
gal/mile 2.352 7 litres/kilometre (I/km) 
VELOCITY miles/hour 1.609 3 kilometres/hr. (km/h) 
LENGTH inch 25.4 millimetres (mm) 
foot 0.304 8 metres (m) 
yard 0.914 4 metres (m) 
mile 1.609 kilometres (km) 
AREA inch? 645.2 millimetres? (mm?) 
6.45 centimetres? (cm?) 
foot? 0.002 9 metres? (mm) 
yard? 0.836 1 metres? 
VOLUME inch? 16 387. mm? 
inch? 16.387 {_ cm? 
quart 0.016 4 litres (1) 
quart 0.946 4 litres 
gallon 3.785 4 litres 
yard? 0.764 6 metres? (m*) 
MASS pound 0.453 6 kilograms (kg) 
ton 907.18 kilograms (kg) 
ton 0.90718 tonne 
FORCE “4 kilogram 9.807 newtons (N) 
ounce 0.278 0 newtons 
pound 4.448 newtons 
TEMPERATURE degree farenheit 0.556 (°F -32) degree Celsius (°C) 































METRICS 


DECIMAL AND METRIC EQUIVALENTS 
























































































































































































































































































































[Fractions | Deciwalinch [ Metiomm] [Fractions [ Decimal inch | Metric mm | 
7164 015625, z 515625 13.097 
03125 53125 13.494 
3164 046875 546875 13.891 
116 (0625 5625 14,288 
5164 078125 570125 14,684 
3/32 09375 59375 15.081 
7164 109375 609375 15.478 
118 125 3.175 625 15.875 
9164 "140625 3.572 640625 16.272 
5/32 15625, 3.969 21/32 65625 16.669 
| tie 171875 4.366 43/64 671875, 17.066 
36 1875 4.763 11/16 6875 
13/64 208125 5.159 45/64 703125 
7132 (21875 5.556 23/32 71875 
15164 (204375 5.053 47/64 734375 
114 250 6.35 3/4 [750 
17164 "265625 6.747 49/64 "765625 
9182 "28125 7.144 25/32 178125 
19164 "296875 7.54 51/64 -796875 
5/16 73125 7.938 13/18 8125 
21164 328125 8.334 53/64 620125 
11/32 34375 8.731 27132 84375 
23/64 7359375 9.128 7 55/64 859375 
3/8 375 9.525 718 875 
25164 -390625 9.922 | 890625 
13/32 40625 10.319 90625 
27164 “421875 921875 
76 4375 9375 
20/64 453125 (953125 
15/32 “46875 96875, 
31164 484375 984375 
500 7.00 
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TORQUE CONVERSION 
POUND-FEET NEWTON METRES 
(N-m) (LB-FT) (N-m) 
1 0.7376 fey 1.356 
_ 2 15 2 | 27 
ts. 3 2.2 3 4.0 
4 3.0 4 5.4 
i 6 37 5 6.8 
é 44 6 8.4 
7 5.2 + 7 95 
8 5.9 8 10.8 
9 66 9 12.2 
70 7.4 70 13.6 
15 14 15 20.3 
20 14.8 20 27.4 
25 18.4 25 33.9 
30 22.4 30 40.7 
35 25.8 35 475 | 
40 29.5 40 54.2 
50 36.9 45 61.0 
60 44.3 50 67.8 | 
70 516 55 746 
80 59.0 60 81.4 
90 86.4 65 88.1 
100 73.8 TO 94.9 
110 81.1 f 75 101.7 | 
120 88.5 80 108.5 
130 90 [ 7122.0 
100 1356 
110 149.1 
720 162.7 
130 176.3 
c 140 169.8 
150 203.4 
160 216.9 
230.5 
244.0 
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GROUP 


IDENTIFICATION 1 0 


SECTION 10-01 Vehicle Identification 








SUBJECT PAGE 
DESCRIPTION 


SUBJECT PAGE 
DESCRIPTION (Cont'd) 













Build Date Identification ++ 10-01-2 Label Locations—1988 Models ..... + 10-01-3 
Color and Trim Combinations: a Official Vehicle Identification Number . « 10-01-1 

ON B7 oo. se cece eee eees . o +» 10-01-7 Replacement Label—1988 Models .. + 10-01-3 
Color and Trim Combinations—1988 . 10-01-8 Transmission Lable Locations—1988 + 10-01-6 
Component VIN Labels—1988 Models 10-01-3 Vehicle Certification Label + 10-01-1 


Engine Lable Location—1988 Models + 10-01-5 


err 


DESCRIPTION 





Official Vehicle Identification Number 


The official Vehicle Identification Number (VIN) for 
title and registration purposes is stamped on a metal 
tab that is fastened to the instrument panel close to 
the windshield on the driver's side. 








Vehicle Certification Label 


The Vehicle Certification Label is affixed on the left 
front door lock panel. The upper half of the label 
contains the name of the manufacturer, month and 
year of manufacture, Gross Vehicle Weight Rating 
(GVWR), Gross Axle Weight Rating (GAWR), and 
the certification statement. 


The Vehicle Certification also contains a 17 
character Vehicle Identification Number. This 
number is used for warranty identification of the 
vehicle and indicates: manufacturer, type of 
restraint system, line, series, body type, engine, 
model year and consecutive unit number. 


The last six digits of the Vehicle Identification Label 
indicate the Consecutive Unit Number of each unit 





built at each assembly plant. The consecutive Unit 
Numbers begin as follows: 600 001 through 999 
999—Lincoin/Mercury Division Vehicles. 


The remaining information of the Vehicle 
Certification Label for the XR4Ti consists of the 
following vehicle identification codes: color and 
body type, and interior trim. Additional codes 
indicate air conditioning, radio type, sun roof type (if 
any), as well as axle, transmission, spring, district 
and special order codes. 


The following charts provide various codes and their 
respective identification. 
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10-01-2 Vehicle Identific: 10-01-2 
SS 


DESCRIPTION (Continued) 








MFO. BY FORD—WERKE AG 
‘ate 04785 wwh 3875LB 17S7MG 


180318 reancawn = 2092LB| 
Four cawa 818KC 949KG 


| 1. Vehicle Identification 
i 

| ‘Was VENELE COWORME 10 ALL APLIABLE DECAL MOTOR VEMELE SAFETY AND 

\ 


Number 
2. Vehicie Type 
3. Vt 


4, Body Type Code 
5. Interior Trim 


Q@(ww WFIBPEOWsGM606662 6. Air Conditioning 
| @| We Passenger 7. Radio 
® 


TUMPER STANDARDS W EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 


i 


' ov 02G| | 8. Sunroof 
19. Axl 
oe Cave Oe GO* 38 10. Titanic 
TARDE W WEST GERMANY 


cva7s1 








Build Date Identification 
Ink stamp on left strut tower. 











MERKUR XRA4Ti 


SAMPLE VIN (VEHICLE IDENTIFICATION NUMBER) 
DECODING PROCESS 


0-9 
or 

WFi 8 P80 w x 6 M 606733 
2 





ne 3 


Positions 1-3 Position 4 Positions 6-7 Position 8  Position9 Position 10 Position 11 Positions 12-17 

















World Restraint Line Series, Engine Type Check Model Assembly Production 
Manufacturer System Body Type Digit Year Plant Sequence 
Identifier Type Number 
Passenger Constant-P 1986 Karmann 


Car Only (Passenger) 


Active Belt-B cv2752 


Passive Belt-P 
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10-01-3 Vehicle Identification 10-01-3 
eg ES 


DESCRIPTION (Continued) 





Component VIN Labels—1988 Models 


Federal regulations on vehicle theft protection 
require that vehicle identification number (VIN) 
labels be applied at the assembly plant on various 
body panels and components. The parts from one 
vehicle cannot be used on another vehicle. These 
labels contain the complete 17-digit VIN number. 


Original Label 


VIN PRINTED 
HERE 





3926-4, 








Replacement Label—1988 Models 


lf a panel or component must be replaced, the new 
part must be obtained from the Ford Motor 
Company parts system. These replacement parts 
must have a@ replacement part label on them. If the 
part does not have this label, it cannot be used. 





RB&ODOT 


3927-4 








Label Locations—1988 Models 


Refer to the following illustration for the locations of 
ie original VIN number and replacement part 
jabels. 





On engines and transmissions, the last eight digits 
of the VIN number are stamped onto metal bosses. 
Replacement engines and transmissions have the 
8-digit repair number and the R Ford DOT labels 
applied in the locations shown. 
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DESCRIPTION (Continued) 


Vehicle identification 









VIN LABEL RHS 
REPLACEMENT 
LABEL 
LHS 


VIEW A 







a comes 50mm 
3 3 
eA | Fe vin Lage aS 


\ mm REPLACEMENT 
-—— LABEL LHS 






VIEW D 


VIN LABEL RHS 
REPLACEMENT 








REPLACEMENT 
LABEI 






REPLACEMENT 
LABEL RHS 


VIN LABEL RHS & LHS. 





REPLACEMENT 
LABEL RHS & LHS 
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VIN LABEL RHS 
REPLACEMENT 
LABEL LHS 


Y3928-A, 
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10-01-5 


DESCRIPTION (Continued) 


Vehicle Identification 


10-01-5 

















Engine Lable Location—1988 Models 


LOCATION FOR REPLACEMENT IDENTIFICATION 
“RC bor” 





LOCATION OF REPAIR NUMBER (8 DIGITS) 





LOCATION OF ENGINE NUMBER (8 DIGITS) 


¥3920.8, 
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10-01-6 Vehicle Identification 10-01-6 
DESCRIPTION (Continued) 
Transmission Lable Locations—1988 
LOCATION OF TRANSMISSION NUMBER (8 DIGITS) LHS 
LOCATION OF REPAIR NUMBER (8 DIGITS) 
LOCATION FOR REPLACEMENT IDENTITY 
“R@poT" 
MANUAL TRANSMISSION 
LOCATION FOR REPLACEMENT IDENTIFICATION 
“R@00T” 
LOCATION OF REPAIR NUMBER (8 DIGITS) 
LOCATION OF TRANSMISSION NUMBER (8 DIGITS) 
AUTOMATIC TRANSMISSION 
3030-4 
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10-01; 





DESCRIPTION (Continued) 


Vehicle Identification 








Color and Trim Combinations—1985, 86 



































and 87 
Steering Wheel, Column 
Shroud Only Raven Raven Raven 
Leather Bumper Bodyside Bumper/ 
Seating Material Oxford RPO Colors Cladding Cladding 
—$__— Insert 
Trim Color: Seat/Door 
Trim/Carpet/Crashpad/ Steel Saxe Steel 
Console Grey Blue Grey 
Model Year Paint Interior Code | 

Body Colors Availability Code cQ cD XQ 
METALLIC 
© Strato Silver (1056) 85 86 87 ov x NA x 
* Nimbus Grey 

(1801) 86 86 — 07 x NA x 
* Regency Red 

(1803) 85 86 87° 04 x NA x 
* Paris Blue (1900) 6-—- — 03 NA x x 
* Azure Blue (1694) — 86 87 | OT NA X X | Dray Grey Dark Grey Maple Red 
* Mineral Blue (1901) 85 86 — 05 NA x x (1823) (1823) (1758) 
* Blue Grey Metallic 

(2076) - - 97 0Q 
* Crystal Blue (2078) — — 87 ou 
* Regal Red (2080) — — 97+ | 00 
SOLID 
* Rosso Red (1933) 85 86 87 OR x NA x 
* Black (632) 85 86 87 0A x NA x eee eae 
* Diamond White 85 86 87 wee eee 

(691) 0B x NA x 

—__ | 
* Early 87 modeis. 
** Available on late 87 models (replaces paint code 04). 
*** Bumper and bodyside cladding colors are the same as body color for Black (632) 
and Diamond White (691) models built after 2-17-87. es 
cy2753. 
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10-01-8 Vehicle Identification 10-01-8 


DESCRIPTION (Continued) 





Color and Trim Combinations—1988 











































































Steering Wheel, Column Shroud 
Instrument Surround, Console Inserts 
Seating Material — Mallory/Angora (Standard) Bumpers and | Bumper! 
— Leather (Optional) Cladding Cladding 
Colors insert 
Trim Colors Raven! Mace 
Shadow Grey 
BODY COLORS: 
METALLIC XSC NOS. 
© Strato Silver 1056 x Dark Grey 
(1823) 
* Silica Gold 2089 NA Brown, 
(2044) 
* Magenta (Mica) 2159 x Dark Grey 
(1823) 
* Crystal Blue 2078 x Dark Grey Bright 
(1823) Silver 
* Chestnut 2022 NA Brown (1782) 
(2044) 
* Biscay 2153 x Dark Grey 
(1823) 
SOLID 
* Black 632 x Black 
(632) 
* Diamond White 691 x nite 
(691) 
» Rosso Red 1933 x Dark Grey 


(1823) 


a a I 


CY3931-A 
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TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 


WHEEL AND TIRE DIAGNOSIS 11-01 


TIRE INSPECTION Troubleshooting Chart— 
Tite Wear .. Saya Wheel/Tire Runout ................. 8 
Tire Pressure ..... TIRE AND WHEEL BALANCE 
Troubleshooting Chart—Tire Wear General Information ................. 

TIRE ROUGHNESS AND VIBRATION Static Tire Balance . 
TROUBLESHOOTING Dynamic Tire Balance 
General Information tai Off-Vehicle Balancing 
Road Test 5 On-Vehicle Balancing C 
Troubleshooting Chart— SPECIFICATIONS ................0.005 

Wheel/Tire Vibration... 
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TIRE INSPECTION 





Tire Wear 


To maximize tire performance, inspect them for 
signs of improper inflation and uneven wear, which 
may indicate a need for balancing, rotation, or front 
suspension alignment. If the tires have uneven or 
abnormal wear patterns, refer to the Tire Wear 
Troubleshooting Chart in this Section. 
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TIRE INSPECTION (Continued) 


Wheel and 





Diagnosis 








Check tires frequently for cuts, stone bruises, 
abrasions, blisters, and for objects that may have 
become imbedded in the tread. More frequent 
inspections are recommended when rapid or 
extreme temperature changes occur, or where road 
surfaces are rough or occasionally littered with 
debris. 


As a further visible check of tire condition, tread 
wear indicators are molded into the bottom of the 
tread grooves. These indicators will appear as 
12.7mm (1/2 in.) wide bands when the tire tread 
depth becomes 1.6mm (1/16 in.). When the 
indicators appear in two or more adjacent grooves, 
at three locations around the tire, or when cord or 
fabric is exposed, tire replacement due to tread wear 
is recommended. 


TIRE WEAR 
INDICATOR 








Tire Pressure 


Always check tire inflation pressures using an 
accurate gauge and inflate the tires to 
recommended levels only. 


The tire inflation pressure is carefully calculated to 
give the vehicle satisfactory ride and steering 
characteristics while not compromising long tire 
tread life. The recommended vehicle load capacities 
and tire inflation pressures for full or reduced load 
operation are listed in the Tire Inflation Pressure 
Chart. This information is also provided in the 
Owner's Guide and on a label attached to the inside 
edge of the passenger door. 














Hl RECOMMENDED TIRE SIZE AND 
xrati_ [ee 


TRE SIZE 





195/60 HR14* 85/86 
195/60 HR1S 87/88 


195/60 HR14* 85/86 

9S/GOHRIS 87/88 
T115/70D15 [as 

TEMPORAL SPARE 


TS MUST BE REPLACED WITH AN EQUIVALENT TYPE SPEED RATED TIRE, 


te cone ror Teron’ 1 soocaae 
Tom uoeg | occuants 4 3ReAn” | Soto eng 








ocduams | Shen” | olmien 


V epno.1s37 


CONVERSION: 6.9 kPa = 1 psi CF396s-A 


Check and adjust tire inflation pressures only when 
the tires are cold (vehicle has been parked for three 
hours or more) or driven for less than 3.2 km (2 
miles) at speeds below 64 km/h (40 mph). 


Do not reduce inflation pressures if the tires are hot, 
or driven over 3.2 km [2 miles at speeds above 64 
km/h (40 mph)] as pressures can increase as much 
as 41 kPa (6 psi) over cold inflation pressures. 
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TIRE INSPECTION 





VRE PRESSURE (Continued) 


Bie sure to reinstall the valve cap. It prevents air 
leaks and keeps dust out of the valve, 


PROPER 


INFLATION 








CAUTION: Radial-ply tires have a highly flexible 
sidewall, which produces a characteristic side- 
wall bulge inaking the tire appear underinflated. 
This is a normal condition for radial-ply tires. Do 
not attempt to reduce this bulge by overinflating 
the tire. 


Check the condition of the wheels. Replace any 
wheel that is bent, cracked, severely dented, or 
has excessive runout. Also, check the condi- 
tion of the tire inflation valve. Replace the valve 
if worn, cracked, loose, or leaking air. 


le 








UNDER. 
INFLATION 





TREAD TREAD {" 
CONTACT CONTACT 
WITH ROAD WITH ROAD WITH ROAD — gage. 









Over. 
INFLATION 





—— te 


It is mandatory to use only the tire sizes recom- 
mended on the tire chart attached to the vehi- 
cle. Larger or smaller tires can damage the 
vehicle and affect durability and may require 
changing the speedometer drive gears. Be sure 
wheel size and offsets match those recom- 
mended for the tire in use. 
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TIRE INSPECTION 


WHEEL AND TIRE DIAGNOSIS 
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TIRE WEAR TROUBLESHOOTING CHART 


RAPID WEAR AT THE 
SHOULDERS 


RAPID WEAR AT CENTER 
OF TREND 


FEATHER EDGE 


BALD SPOTS OR 
TIRE CUPPING 


POSSIBLE CAUSES 


Tires underinflated 


Worn suspension components 
i.e. Ball joints, upper strut 
mounts, lower control arm 
bushings 


Excessive cornering speeds 


Tires overinflated 


Toe out of adjustment 
Camber out of specification 


Bent lower control arms 
Bent McPherson struts 
Bent lower control arm 
Bent strut tower 


Toe out of adjustment 
Bent or worn tie rods 
Damaged spindle carrier 


Unbalanced wheel 
Excessive radial runout 


Shock absorber in strut worn 


Toe out of adjustment 
Camber out of specification 


Worn suspension components 
i.e. Ball joints, weak struts 


CORRECTIVE AGTIONS _ 


Inflate tires te recommenc! 
pressure—rotate tires. 


Replace wor component s. 


Rotate tires. 


Inflate tireg to recommend 
pressure—rotate tires. 


Adjust toe to specifications. 
Check for worn or dam.aged 
suspension components. 
Replace tower contro! arms. 
Replace strut. 

Replace lower contro! arm. 
Replace otrut tower. 


Adjust toe to specifications. 
Replace tie rods. 
Replace spindle carrier. 


Balance tire and wheel. 
Check runout and replace tire 
if necessary. 

Replace strut. 


Adjust toe to specifications. 
Check for worn or damaged 
suspension components. 
Replace worn suspension 
components. 


CF3065-A 
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WHEEL AND TIRE DIAGNOSIS 
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TIRE ROUGHNESS AND VIBRATION 
TROUBLESHOOTING 


GENERAL INFORMATION 


Vibration, roughness, tramp, shimmy, and thump 
may be caused by excessive tire or wheel runout, 
worn or cupped tires, or wheel and tire unbalance. 
These problem conditions may also be caused by 
rough or undulating road surfaces. Driving the 
vehicle on different types of road surfaces will 
Indicate if the road surfaces are actually causing 
the problem. 


Do not immediately suspect the tires when 
attempting to diagnose a vibration problem. 
Other sources of vibration include: 

* Loose or worn front wheel bearings 


* Loose or worn suspension or steering 
components 


* Incorrect universal joint angles 

* Worn universal joints 

« Excessive propeller shaft or yoke runout 
* Rotor or brake drum runout 

* Loose engine or transmission supports 
* Engine-driven accessories, 


This section of the manual will cover only those 
vibrations related to the tires and wheels. 


For diagnostic procedures and repairs for non- 
tire-related vibrations, refer to Section 18-01, 
Noise and Vibration Diagnosis. 













ROAD TEST 


A tire vibration diagnostic procedure always 
begins with a road test. The road test and 
customer interview (If available) will provide 
much of the Information needed to find the 
source of a vibration. 


During the road test, drive the vehicle on a road 
that is smooth and free of undulations. If vibra- 
tion is apparent, note and record the following: 


* The speed range(s) in which the vibration 
occurs. 

* What type of vibration occurs in each speed 

range—mechanical or audible. 











* How the vibration is affected by changes in 
vehicle speed, engine speed, and engine 
torque. 


° Type of vibration sensitivity—torque sensi- 
tive, vehicle speed sensitive, or engine speed 
sensitive, 


Use the following explanations to help isolate 
the source of the vibration. 


Torque Sensitive 


This means that the condition can be improved 
or worsened by accelerating, decelerating, coast- 
ing, maintaining a steady vehicle speed and 
application of engine torque. 


Vehicle Speed Sensitive 


This means that the vibration always occurs at 
the same vehicle speed and is not affected by 
engine torque, engine speed, or transmission 
gear selected. 


Engine Speed Sensitive 


This means that the vibration occurs at varying 
vehicle speeds when a different transmission 
gear is selected. It can samatimes bo isolated 
by increasing or decreasing engine speed with 
the transmission in neutral, or by stall testing 
with the transmission in gear. If the condition is, 
engine-speed sensitive, the problem Probably 
is not related to tires. 


If the road test indicates the vibration is related 
to the tires or wheels, use the Troubleshooting 
Chart—Wheel/Tire Vibration to help pinpoint 
the cause of the problem. If the vehicle leads to 
one side during the road test, refer to the Trouble- 
shooting Chart—Tire Lead. 


If a road test indicates that there is tire whine, 
but no shake or vibration, the noise originates 
with the contact between the tire and the road 
surface, 


+ A THUMPING NOISE usually means that 
the tire has FLAT or SOFT SPOTS making a 
noise as they slap the roadway. 

* Tire WHINE can be distinguished from axle 
noise because axle noise diminishes or 
changes according to load or speed. Tire 
noise remains the same over a range of 
speeds. 
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TIRE ROUGHNESS AND VIBRATION 
TROUBLESHOOTING 







ROAD TEST (Continued) 





* To verify that tire noise is not associated CAUTION: Be sure to deflate tires to their prop- 
with shake or vibration, inflate the tires one er pressure after this check is completed. 
at a time to 50 psi and check for a change in 
the sound. The pitch of a whine will change 
as the increased pressure changes the tire 
frequency. 







NOTE: A complete road test procedure is pro- 
vided in Section 18-01, Noise and Vibration 
Diagnosis. 











WHEELI/TIRE VIBRATION TROUBLESHOOTING CHART 


CONDITION POSSIBLE CAUSE 


TIRE AND WHEEL 
LATERAL RUNOUT 








Tire and Wheel Lateral Runout. Not a cause of vibration below 
88 km/h (55 mph) unless runout is extreme. Vehicle speed sen- 
sitive vibration. 





TIRE AND WHEEL Tire and Whee! Radial Runout. Not a cause of vibration below 


RADIAL RUNOUT ==, 32 km/h (20 mph). Speed required to cause vibration increases 


as runout decreases. Vehicle speed sensitive vibration. 


WHEEL HOP Wheel Hop. Not a cause of vibration below 32 km/h (20 mph). 


Produces up-down movement in steering wheel and instrument 
panel along with mechanical vibration. Most noticeable be- 
tween 32-64 km/h (20-40 mph). 


Caused by tires having radial runout of more than 1.14 mm 
(0.045 inch). Do not attempt to correct by balancing; replace 
tire. Vehicle speed sensitive vibration. 
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TIRE ROUGHNESS AND VIBRATION (Continued) 








WHEEL/TIRE VIBRATION TROUBLESHOOTING CHART (Continued) 


CONDITION 
TIRE BALANCE 











POSSIBLE CAUSE 

















Tire Balance. Static unbalance not a cause of vibration below 
48 km/h (30 mph). Dynamic unbalance not a cause under 64 
km/h (40 mph). Vehicle speed sensitive vibration. 













TIRE WEAR 





Tire Wear. Abnormal wear can cause vibration in 48 to 88 km/h 
(30 to 55 mph) range and may also generate whine at high 

speed changing to growl at low speed. Vehicle speed sensitive 
vibration. 











WADDLE 





Waddle is side to side movement at the front and/or rear of the 
vehicle. It is caused by the steel belt not being straight within the 
tire. It is most noticeable at low speed 5 to 48 km/h (5 to 30 mph). 
it may also appear as a ride roughness at 80 to 113 km/h (50 to 
70 mph). 


It is possible to road test a vehicle and tell on which end of the 
Vehicle the faulty tire is located. If the waddle tire is on the rear, 
the rear end of the vehicle will shake from side to side or “wad- 
die.” From the driver's seat it feeis as though someone is 
pushing on the side of the vehicie. 


If the faulty tire is on the front, the waddle is more visual. The 
front sheet metal appears to be moving back and forth and the 
driver feels as though he is at the pivot point in the vehicle. 
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TIRE ROUGHNESS AND VIBRATION (Continued) 


1-8 Wheel and Tire Diagnosis 
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Wheel/Tire Runout Troubleshooting 
Checking Wheel/Tire Runout 
CHECK WHEEL RADIAL 

RUNOUT HERE 


CHECK WHEEL LATERAL 
RUNOUT HERE 
_ 






CHECK TOTALS 
LATERAL 
RUNOUT 
HERE 





CHECK TOTAL 
RADIAL RUNOUT HERE 


2753-14 


Check wheel and tire runout with the tires inflated to 
the normal load inflation pressure. To ensure 
accurate results, make the checks with a dial 
indicator immediately after the road test. If time is 
allowed to pass between the road test and runout 
checks, the tires may develop slight flat spots, which 
can affect the accuracy of the tire runout checks. 


Measure tire radial runout at the center and outside 
ribs of the tread face. Measure tire lateral runout just 
above the letters identifying the tire size. 


Measure wheel radial runout at the wheel rim along 
the inside edge of the flange. 

Measure wheel lateral runout at the wheel rim bead 
flange just inside of the curved lip of the flange. 


Use Troubleshooting Chart—Wheel/Tire Runout to 
determine if wheel or tire runout are the source of a 
vibration problem, 

















CATERAL RUNOUT IS. 
GREATER THAN 
1.78 MM (0.070 INCH) 





CHECK WHEEL FIM 
LATERAL RUNOUT | 








WHEEL/TIRE RUNOUT TROUBLESHOOTING CHART 
ARO LATERAL BUNGDT 


LATERAL AND RADIAL 
AUNOUT ARE WITHIN GREATER THAN 
SPECIFICATION 


| eatance rnes 


RADIAL RUNOUT IS. 
1.59 MM (0.062 INCH) 


[CHECK wreEL FIM 
RADIAL RUNOUT 





Pie. a ell 


|F MORE THAN IF LESS THAN 
0.8 mm (0.019 INCH) 0.5mm 6.019 INCH) 








Se 


IFLESS THAN IF MORE THAN 
0.4 mn (0.016 INCH) (0.4 mm 0.016 INCH 


| | 








nevtace nae] 











TIRE, DEMOUNT TIRE AND 
MATCH LOWEST RUNOUT 
POINT ON WHEEL WITH 
HIGHEST RUNOUT POINT 
(ON TIRE. RENOUNT TIRE 
AND CHECK TIRE RADIAL, 
RUNOUT. 


RADIAL RUNOUT IS. 
LESS THAN 
178 MM (0070 INCH) 





eed 





REPLACE TIRE OR 


BALANCE TIRE. WHEEL AS NECESSARY 
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TIRE ROUGHNESS AND VIBRATION 


TROUBLESHOOTING 

ref}. ee 
TIRE LEAD 
TROUBLESHOOTING * Uneven or incorrect tire inflation pressures 
Radial Tire Lead e Faulty tire construction 


The way in which a tire is built can produce 


Lead” is the deviation of the vehicle from a lead. An example of this is placement of the 


Straight path on a level road with no pressure 


belt. Off center belts on radial tires can cause 
On the Steering wheel. the tire to develop a side force while rolling 
Lead is usually caused by: straight down the road. If one side of the tire is 


a little larger diameter than the other, the tire 
| will tend to roll to one side, This will develop a 
* Uneven brake adjustment side force, which can produce lead. 


* Misalignment 


TIRE LEAD TROUBLESHOOTING CHART 





INFLATE TIRES TO RECOMMEND 
PRESSURE 








ROAD TEST VEHICLE ON LEVEL 
UNCROWNED ROAD IN 
BOTH DIRECTIONS 














SWITCH FRONT TIRES 
SIDE TO SIDE AND 
ROAD TEST AGAIN 























LEAD CORRECTED 
IF ROUGHNESS RESULTS, 
REPLACE TIRES 


LEADS IN SAME 
DIRECTION 


LEAD REVERSES 
DIRECTION 























PUT TIRES BACK. IN 
ORIGINAL POSITION 
AND CHECK ALIGNMENT 


INSTALL A KNOWN GOOD TIRE ON 
ONE FRONT SIDE 


| 





























LEAD REMAINS 
LEAD CORRECTED INSTALL A KNOWN GOOD TIRE IN 
REPLACE TIRE PLACE OF OTHER FRONT TIRE 
LEAD CORRECTED LEAD REMAINS 
REPLAGE TIRE: KNOWN GOOD TIRES ARE NOT GOOD. 
OR STEERING GEAR IS CREATING 











LEAD. REFER TO SECTION 13-01 FOR 
STEERING DIAGNOSIS. 
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TIRE AND WHEEL BALANCE 





GENERAL INFORMATION 


Before balancing a tire, clean deposits of dirt 
and mud from the wheel, both inside and 
outside rims and remove any existing balance 
weights. 


Remove stones from the tire tread In order to 
avoid operator injury during spin balancing and 
to obtain a good balance. Inspect all tires for 
damage. Check and, if necessary, correct tlre 
pressures, then balance according to the 
equipment manufacturer's instructions. 


NOTE: The shape of the rim on the aluminum 
alloy wheel requires a unique wheel weight with 
a matching contour. Do not attempt to use a 
stee! wheel weight on the aluminum wheel. 







XRATI 
WHEEL 
WEIGHT’ 
067/0022.0 
WHEEL 
‘WEIGHT 
PROFILE! 
XR4TI 
WHEEL 
WEIGHT 
PROFILE/ 
STANDARD 
US. 


F 3972-0 
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STATIC TIRE BALANCE 


There are two types of wheel and tire balance: 
static and dynamic. 


A STATIC balance is the equal distribution of 
weight around the wheel. Wheels that are 
statically unbalanced cause a bouncing action 
called wheel tramp. This condition will eventually 
cause uneven tire wear. 





HEAVY SPOT | 
ADD BALANOE WEIGHTS HERE 








CORRECTIVE WEIGHTS, 


2806-8 
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TIRE AND WHEEL BALANCE 


‘DYNAMIC TIRE BALANCE 


& DYNAMIC balance is the equal distribution of 
weight on each side of the centerline, so that 
when the wheel spins there is no tendency fora 
side-to-side movement. Wheels that are dynam- 
ically unbalanced may cause wheel shimmy. 


WHEEL SHIMMY 


HEAVY SPOT 


ADD BALANCE 
WEIGHTS HERE | 


P< 


CORRECTIVE WEIGHTS 


Thee ae two types of wheel balancing pro- 
cedures: off-vehicle and on-vehicle. A brief 
description of each is provided below. 


OFF-VEHICLE BALANCING 


When balancing, it is imperative that the wheel is 
jocated on the balancer by the center hole NOT 
the stud holes. To ensure positive whee! location, 
the diameter of the locating collar onthe machine 
spindle must be 63.25 to 63.28 mm (2.490 to 2.491 
in.). This diameter allows the collar to fit snugly 
within the center hole of the wheel. 


it is important that the nuts, used for locating the 
wheel on the machine, have a conical form on the 
underside of the head to avoid possible wheel 
damage. Always use the vehicle wheel retaining 
nuts where possible. 











ON-VEHICLE BALANCING 


Always refer to the manufacturer’s instructions 
provided with the Rotunda Whee! Balancer 006- 
01582 and adapter 006-01715, or equivalent, 
dynamic-type wheel balancer, when balancing 
wheels on the vehicle. 


To balance the front wheels apply the parking 
brake, chock the rear wheels, lift the front of the 
vehicle, and install safety stands. Before spin- 
ning the wheels, check for looseness in steering 
and suspension joints, worn wheel bearings and 
brake grab. 


To balance the rear wheels, raise the vehicle 
high enough to place a block under the tire of 
the wheel not to be balanced. Lower the vehicle, 
SO the tire:sits on the block and the wheel to be 
balanced is at least two inches off the ground. 
This procedure will allow only one whee! to spin. 
Additionally, support the rear suspension arms 
so that the halfshaft joint angles are at curb 
weight condition (5° to 9° shaft angle). in this 
condition, the suspension arm supports will be 
providing most of the support of the vehicle; 
the stands being in ptace as a safety measure. 
Before spinning the wheels, check for loose- 
ness In the suspension joints, worn wheel pear- 
Ings and brake grab. 


Start the engine, select top gear and accelerate 
slowly. While balancing the rear wheels, ensure 
that the wheel spin does not exceed the equiva- 
lent road speed of 56 km/h (35 mph). 


CAUTION: When balancing the rear wheels on 
vehicles with a conventional rear axle, limit the 
wheel spin to 56 km/h (35 mph) as indicated on 
the speedometer. Hf care is not taken during the 
tear wheel balancing procedure, possible tire 
disintegration, differential and or halfshaft 
failure can result, which could cause personal 
injury or extensive component damage. 
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SECTION 11-15 
REAR WHEEL BEARINGS AND HUBS 


CONTENTS 
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DESCRIPTION 


Fas19-A 








The rear wheel bearings support the outboard 
ends of the halfshafts in bearing hubs which 
are bolted to the rear suspension control arms. 
The bearings are the tapered roller type with 
tho bearing cups pressed into machined seats 
in the hub. On the inboard and outboard side of 
the hub, lipped seals are installed to prevent 
contamination and loss of bearing lubricant. 


—E830819-S 


ATTACHING 
NUT. 
—E822078-S 


During manufacture, the components are 
machined to close tolerances. The result is self- 
setting wheel bearings that never require adjust- 
ment. Also, the rear wheel bearings are lubri- 
cated with a graase formulated for long life and 
lubricating efficiency over a wide temperature 
range. 


WHEEL 
FLANGE 
—1109 


REAR 
BRAKE 
ASSEMBLY 





SUPPLEMENT 1 
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DESCRIPTION 


To prevent lubricant contamination, triple lip 
seals are installed on the inboard and outboard 
sides of the bearing hub. Two of the sealing lips 
on each seal seat directly against the halfshaft 
to form radial seals. An axial seal Is formed by 
the third lip as it seats against the wheel flange 
and halfshaft. The axial sealing lip is oversized, 
to provide extended service life. 


LIP (NEW) 


AXIAL, 
SEALING 
LIP (AFTER 
EXTENDED 
SERVICE) 





REMOVAL AND INSTALLATION 


BEARING HUB 


SPECIAL SERVICE TOOL REQUIRED: 
Puller D81L-1002-A 


Removal 


NOTE: The drive flange locknuts are not inter- 
changeable. The nuts have opposite threads. 
The right side has a right-hand thread. The left 
side has a left-hand thread. 

LEFT RIGHT 


HAND (=——>\ HAND 
THREAD 


COUNTER- 
CLOCKWISE 
TO LOOSEN 


CLOCKWISE 
TO LOOSEN 


VIEW FROM TOP OF VEHICLE 


5748-0, 





SUPPLEMENT 1 


BEARING HUB 
Removal (Continued) 

1, Remove the wheel. 

2, To loosen the flange locknut, install two 
wheel lug nuts and proceed as follows: 
LEFT SIDE OF VEHICLE 
a. Position a pry bar under one lug nut and 

over the other nut. The long end of the 
bar should point downward and face the 
rear of the vehicle. 


5752-8 
b. Rotate thé brake drum rearward until the 
pry bar contacts the floor. 


c. Turn the flange locknut clockwise to 
loosen. 


LEFT SIDE 


TURN 
CLOCKWISE 


LUG 
LEFT SIDE SHOWN NUTS EsTS2a 
d. Remove the locknut and washer. 
Discard the locknut; it must not be reused. 


RIGHT SIDE OF VEHICLE 

a. Position a pry bar under one lug nut and 
over the other nut. The long end of the 
bar should point downward and face the 
front of the vehicle. 

b. Rotate the brake drum forward until the 
pry bar contacts the floor. 

c. Turn the flange locknut counterclock- 
wise to loosen. 

d. Remove the locknut and washer. 
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REMOVAL AND INSTALLATION 


BEARING HUB 
Removal (Continued) 


3. Remove the brake drum retaining clip and 
the brake drum. 


NOTE: Should difficulty be experienced in 
removal of the brake drums due to the action of 
the automatic self-adjuster mechanism, the 
self-adjuster may be released following the pro- 
cedure In Section 12-02. 


4, Remove the drive flange using Puller 
D81L-1002-A, or equivalent. 


PULLER 
D81L-1002-A 


5. Support the brake backing plate with a 
plece of wire. 





6. Remove the bearing hub attaching bolts 
and the bearing hub. 


HUB ATTACHING 


BEARING HUB 
Installation 


4. Install the bearing hub with the rounded 
edge facing up. 


OF HUB 
FACING UP 
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REMOVAL AND INSTALLATION . 


Tighten the flange locknut to 250 to 290 N-m 
(185 to 214 Ib-ft). 


BEARING HUB 
Installation (Continued) 


2. Install the bearing hub attaching bolts and 
tighten to 52 to 64 N-m (45 to 48 Ib-ft). 


TIGHTEN 
TO 250-290 N-m 
(185-214 Ib-ft) 


LEFT SIDE 
TURN 
COUNTERCLOCKWISE. ES751-8 
LEFT SIDE SHOWN 
7. Install the wheel. 
CAUTION: If the self-adjuster was released, 
push the brake hard twice to set the self- 
adjuster cam position. 





TIGHTEN ATTACHING DISASSEMBLY AND ASSEMBLY 

BOLTS TO 

52TO 64N-m 

(45 TO 48 LB.-FT.) 
BEARING HUB 


SPECIAL SERVICE TOOLS REQUIRED: 

Bearing Cup Puller T77F-1102-A 
Bearing Cup Replacer T73T-1202-B 
Bearing Cup Replacer T73T-4222-B 
Threaded Drawbar T77F-1176-A 
Seal Replacer T73T-1190-B 
Slide Hammer TS50T-100-A 


3. Remove the backing plate support wire. 
4. Install the wheel flange on the shaft. 


If necessary, tap the flange with a plastic 
tipped hammer until the shaft threads ex- 
tend beyond the flange hub. Bearing Hub Disassembled View 
5. Install the washer and a new locknut. Turn 
the. nut counterclockwise on the left side of 
the vehicle and clockwise on the right side. 


BEARING BEARING 
RACE HUB 
1216 —4K017 BEARING 


6. To tighten the flange locknut, Install the 
brake drum and reverse the loosening 
procedure. 


NOTE: If the drum will not fit over the brake 
shoes, additional clearance can be gained by 
pushing the self-adjuster toward the release 
position. 
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Ne 


DISASSEMBLY AND ASSEMBLY 


Disassembly 4, Remove a bearing cup using Bearing Cup 
Puller T77F-1102-A and Slide Hammer T5OT- 
1. Clamp the bearing hub in a vise and remove 100-A, or equivalent. 
the inner grease seal using a rollhead pry- 
bar or screwdriver. 


PULLER 
TI7F1102-A 
Discard the seal. It must not be reused. 


TS5OT-100-A 


When removing the remaining bearing cup, 
make sure the puller jaws do not catch against 
the bearing cup seat in the center of the hub. 


2. Remove the inner bearing from the hub. 


PULLER 


BEARING 

CUP SEAT 

DO NOT. 

ALLOW PULLER 
JAWS TO CATCH 
ON THESE EDGES 


3. Turn the hub over. Remove the outer seal 
and bearing in the same way. 





11-15-6 REAR WHEEL BEARINGS AND HUBS 11-15-6 
EEUU EEE 


DISASSEMBLY AND ASSEMBLY 


REAR WHEEL BEARING AND HUBS 


COMPONENT INSPECTION CHART 


NOTE: Thoroughly clean all parts in solvent and blow dry with compressed air. If the bearings are dried 
with compressed air, do not allow the roller and cage to spin on the bearing race. Damage to the 
rollers, cage and race may occur. 





COMPONENT CHECK FOR 


BEARING HUB Cracks in the bearing hub forging 
Evidence that the bearing races have “spun” in the hub 
Damaged grease seal seats 
Burrs on the bearing race seats 
Elongated or damaged bolt holes 


DRIVE FLANGE Damaged or loose wheel studs 
NOTE: A wheel stud replacement procedure Is provided in 
Section 11-01, wheels and tires 
* Damaged or worn splines 


FLANGE LOCK NUT © Damaged threads or nylon insert 


STUBSHAFT Pitted or scored seal surfaces 
Evidence that the bearings have “spun” on the shaft 
Damaged lock nut threads 
Worn or damaged splines 
Scored or worn bearing surfaces 


CONTROL ARM Damage to the hub attaching bolt threads 
Cracks In the bearing hub attaching area 


BEARINGS Refer to the Bearing Inspection Charts at the end 
of Group 11. 





W-15-7 REAR WHEEL BEARINGS AND HUBS 11-15-7 
ES 


DISASSEMBLY AND ASSEMBLY 


BEARING HUB 4. Position a bearing in the hub and install a 
new bearing seal using Seal Replacer T73T- 


Assembly 
1190-B, or equivalent. 


1. Install the bearing cups using Bearing Cup 
Replacer T73T-1202-B, Bearing Cup Replacer 
T73T-4222-B and Threaded Drawbar 177F- 
T176-A. 


BEARING 


BEARING 
CUP 
REPLACER 


TRREADED BEARING BEARING 
praweas Mer WR ren 
5. Install the remaining bearing and a new 


seal in the same manner. 


2. Pack the bearing with lubricant CIAZ-19590- 
B, C, D or E, or equivalent. 


3. Lubricate the seal lips with lubricant CIAZ- 
19590-B, C, D or E, or equivalent. Form the 
lubricant into a fillet along the seal lip edge. 


RADIAL 
SEALS 


FAO61-A 
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DESCRIPTION... 


REMOVAL AND INSTALLATION 
Spindle Carrier .....-.....-0... eee ee 


DISASSEMBLY AND ASSEMBLY 

Spindle Carrier Disassembly . . 
Component Inspection Chart . 
Spindle Carrier Assembly .... 


DESCRIPTION 


The front wheels on the XR4Ti are attached to 
spindle shafts which are supported on op- 
posed, tapered roller bearings. The spindle hub 
casting forms a housing for the bearings and 
shaft while providing the necessary suspen- 
sion and steering connection points. During 
manufacture, these components are machined 
to close tolerances. 


The result is self-setting wheel bearings that 
never require adjustment. The bearings are 
lubricated with a grease formulated for long life 
and lubricating efficiency over a wide tempera- 
ture range. The lubricant is sealed against con- 
tamination and loss by a bearing seal on the 
outboard side of the carrier and by a stamped 
steel plug on the inboard side of the carrier. 


The bearing seal also has a long service life ex- 
pectancy due to its three sealing lips. Two of 
these sealing lips seat directly against the 
spindle shaft to form radial seals. The third seal 
seats directly on the flange portion of the shaft 
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SECTION 11-16 FRONT WHEEL BEARINGS AND 
SPINDLE CARRIERS 


CONTENTS 













F3974-4 






and forms an axial seal around the diameter of 
the flange. The axial sealing lip is oversized, al- 
lowing a large amount of wear to occur before 
seal effectiveness is reduced. 


LIP (AFTER 
EXTENDED 
SERVICE) 


RADIAL 


SEALIN 
cae F3075-4 
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EN , 


REMOVAL AND INSTALLATION 


SPINDLE CARRIER 


Removal 

SPECIAL SERVICE TOOLS REQUIRED: 
T85M-3395-A 
T85M-3206-A 


Tie Rod End Separator 


Spindle Carrier Lever 


Removal 


1. Remove the brake caliper and suspend 
from the body with a piece of wire. If neces- 
sary, refer to Section 12-20. 


2. Remove the retaining clip and the brake 
rotor. 


REMOVAL 


NOTE: The hub and rotor are a matched, bal- 
anced assembly. Before removing the rotor, 
locate the paint or etch mark that indicates 
proper hub-to-rotor alignment. If the marks are 
not present, mark the hub and rotor for 
assembly alignment. Failure to properly align 
the hub and rotor can result in an imbalance 
condition. 

If the rotor is removed before it is marked, refer 
to Section 12-20—Disc Brakes for the re-index- 
ing procedure. 


3. Remove the cotter pin.and the tie rod attach- 
ing nut. 

4. Separate the tie rod from the spindle using 
Tie Rod End Separator T85M-3395-A or 
equivalent. 


ATTACHING 


T  corter 
SS 
NS ‘SPINDLE 
TE 


ROD 
END 


‘SEPARATOR 
‘TS5M-3395-A 
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ee ee nc cence nen ne ne ee a EEEEEEEEEEEEEEEEEEeemnee ed 


AEMOVAL AND INSTALLATION 


SPINDLE CARRIER 7. Using Spindle Carrier Lever T8SM-3206-A, or 
equivalent, spread the spindle carrier to 
Removal (Continued) release from the strut and then rémove the 


; spindle carrier. 
5. Remove the cotter pin and the contro! arm 


attaching nut. Separate the control arm from 
the spindle. 


‘SPINDLE 
CARRIER 


LEVER 
T85M-3206-A 


CONTROL 
ARM 
F4030-A 


6. Remove the suspension strut pinch bolt. SPINDLE 
CARRIER 


4032-8 


Installation 


1. Spread the spindle carrier using lever T85M- 
3206-A, or equivalent, and position the spin- 
dle carrier on the suspension strut. 


2. Remove the lever and install the strut pinch 
bolt. 


Tighten the bolt to 80 to 90 N-m (59 to 66 
Ib-ft). 


TIGHTEN TO 
80-90 N-m 
(89-66 LB-FT) 


HAZ35.A 
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REMOVAL AND INSTALLATION 









SPINDLE CARRIER 


Installation (Continued) 
3. Position the lower control arm in the spindle 
carrier and install the attaching nut. 


Tighten the nut to 65 to 85 N-m (48 to 65 Ib- 
ft) and install the cotter pin. 










TIGHTEN 
TO 85-85 N-m 
(48-63 Ib-ft) 


FA126-4 






4. Connect the tie rod to the spindle carrier and 
install the attaching nut. 
Tighton tho nut to 20 to 32 N-m (16 to 231b-ft) 
and install the cotter pin. 













TIGHTEN THE 
ATTACHING NUT 
TO 20 TO 32 N-m 
(15 TO 23 LB.-FT.) 









G4282-A 
NOTE: If the slots in the nut do not align with the 
cotter pin hole, tighten the nut to the next slot. 
Never loosen the nut for alignment. 


5. Install the rotor In its balanced position 
using the index marks for alignment 
reference. 

6. Install the brake caliper. If necessary, refer 

to Section 12-20. 








SUPPLEMENT 1 


DISASSEMBLY AND ASSEMBLY 


SPINDLE CARRIER 


SPECIAL SERVICE TOOLS REQUIRED: 
T77F-1102-A 
T50T-100-A 
T73T-1202-B 
T73T-4222-B 
T73T-1202-C 
T77F-1176-A 
T73T-1190-B 


Bearing Cup Remover 
Slide Hammer 
Bearing Cup Replacer 
Bearing Cup Replacer 
Bearing Cup Replacer 
Threaded Drawbar 
Seal Replacer 


Spindle Carrier Disassembled View 


CARRIER 
—3105 (RH) 
—3106 (LH) 


BEARING 


LOCKNUT RACE 


BEARING 
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DISASSEMBLY AND ASSEMBLY 


SPINDLE CARRIER 


Disassembly 


1. Install an M12X1.5P metric nut on each of 
the wheel studs, run the nut fully down the 
stud, and clamp the spindle carrier in a vise. 


DO NOT overtighten the vise. 


M12 x4.5P 
METRIC 
NUT 


2. Remove the bearing plug. 


BEARING 





3. Using a 41 mm socket, remove the spindle 
bearing locknut. 


SPINDLE 
BEARING 
LOCKNUT 
REMOVAL 


NOTE: The spindle bearing locknut will have 
right-hand threads if the spindle carrier is from 
the left side of the vehicle. Turn this nut counter- 
clockwise to loosen. If the spindle carrier is from 
tho right side of the vehicle, the locknut will have 
left-hand threads. Turn this nut clockwise to 
loosen. The side of the vehicle from which the 
spindle carrier was removed can be identified by 
inspecting around the edge of the large hex- 
agonal recess in the spindle hub for a stamped 


in “L” or “R”. 
LEFT-HAND 


RIGHT-HAND 
THREAD THREAD 


BLUE 
NYLOCK INSERT 


TURN TURN 
CLOCKWISE 


COUNTER: 
CLOCKWISE TO LOOSEN 


TO LOOSEN 
4039-8 
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DISASSEMBLY AND ASSEMBLY 


SPINDLE CARRIER 


Disassembly (Continued) 

4, Lift the spindle carrier and inner bearing off 
the spindle shaft. Remove the inner bearing 
and splined washer. 

If the bearing will be reused, tag It so that It 
can be installed in its original position. 


‘SPINDLE 


SPINDLE 
CARRIER 


SPINDLE 
CARRIER 





§. Clamp the spindle carrier in the vise and 
remove the grease seal using a large 


screwdriver. 


SEAL! 
REMOVAL 


‘SPINDLE 
CARRIER 


6. Remove the outer bearing from the spindle 
carrier. If the bearing will be re-used, tag it 
so that it can be installed in its original 


position. 
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Laan 


DISASSEMBLY AND ASSEMBLY 


SPINDLE CARRIER NOTE: When removing the remaining bearing 
cup, make sure the puller jaws do not catch 

Disassembly (Continued) against the bearing cup seat in the center of 
7 Fs t the hub. Also, use care to prevent burring the 

7. Remove the bearing cups using Bearing bearing race seat. A burr may prevent proper 
Cup Remover T77F-1102-A and Slide Ham- seating of the bearing race during assembly. If 
mer T50T-100-A or equivatents. the bearing cups will be re-used, tag them so 
that they can be installed in their original 


BEARING 
cup 
REMOVER 
TIF ANZA 


BEARING 
CUP SEAT 


FRONT WHEEL BEARINGS AND SPINDLE CARRIERS 
COMPONENT INSPECTION CHART 





NOTE: Thoroughly clean ail parts in solvent and blow dry with compressed air. If the bearings 
are dried with compressed air, do not allow the bearings to spin. Turn them slowly by hand. 
Spinning bearings may damage the rollers. 


COMPONENT CHECK FOR 


Damaged caliper anchor bolt threads 

Damaged spindle carrier pinch bolt threads 

Evidence that the bearing races have‘‘spun” in the carrier 
Elongated or worn taper at the lower control arm and steer- 
ing tie rod joints 

Wear or damage at suspension strut seat 

Cracks in the spindle carrier casting 

Damaged grease seal seat 

Damaged or loose wheel studs 

Worn or scored bearing surfaces 

Damaged spindle bearing lock nut threads 

Evidence that the bearings have “spun” on the shaft 
Pitted or scored seal surface 

Refer to the Bearing Inspection Chart at the end of this 
group. a 

NOTE: Always replace both spindle bearings and cups 

as a matched set. 


SPINDLE CARRIER 


FLANGE SHAFT 


BEARINGS 
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———L—— 


DISASSEMBLY AND ASSEMBLY 


































SPINDLE CARRIER 
Assembly 






NOTE: During manufacture, the spindle bear- 
ings and spindle shafts are precision-machined 
to produce close tolerance fits. This allows the 
bearings to be self-setting and non-adjustable. 
The necessary running clearance and bearing 
preload achieved by this self-setting feature 
can be duplicated in service only if replace- 
ment bearings meet the same close tolerances. 
Bearings which are about the same size or 
bearings from different manufacturing sources 
must not be used. Use of such bearings could 
cause excessive preload or clearance and pre- 
mature bearing wear. If damage should occur, 
always replace both spindle bearings and cups 
as a matching set. 


1. Install the bearing cups using the Special 
Service Tools, or equivalents, shown in the 
illustrations below. 


INNER BEARING CUP INSTALLATION 







BEARING 
BEARING cuP 
CUP REPLACER REPLACER 
T73T-1202-B 173T-4222-B 
== D0 3) -e)) 7 ©) 
THREADED BEARING 
DRAWBAR RACE henge 
TITF-ANTE-A NUT 
CARRIER 


OUTER BEARING CUP INSTALLATION 





BEARING BEARING CUP 
cuP REPLACER 
REPLACER 1737-4202.C 
173T-1202-8 t 
a ne 
DRAWBOLT 
T77F-1176-A BEARING WASHER 
RACE BEARING ve 
CARRIER NI 
MAKE SURE THE BEARING 


RACES ARE FULLY SEATED 
IN THE SPINDLE CARRIER. 


2. Pack the spindle bearings with Lubricant 
C1AZ-1959D-B, C, D or E or equivalent. 


NOTE: Do not pack the space between the bear- 
ings in the spindle carrier. Overpacking can re- 
sult in grease leakage. 


3. Install the outer bearing In the spindle 
carrier. 


NOTE: If the original bearings are being used, 
make sure they are installed in their original 
position. 


OUTER 
BEARING 














4. Lubricate the grease seal lips with Lubri- 
cant C1A2-19590-B, C, D or E or equivalent. 
Form the lubricant Into a fillet along the 
seal lip edges. 





GREASE 
FILLETS 






RADIAL 
SEALS 


FA048-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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Fi 


Install a new grease seal using Seal Replacer 
T73T-1190-B or equivalent. 











6. 


Be sure the spindle shaft is clean and install the 
spindle carrier over the shaft. 





‘SPINDLE 
CARRIER 











7. Install the inner bearing and splined washer. 







‘SPINDLE 
CARRIER 





SPLINED 
WASHER 


8. Install the spindle bearing locknut and tighten to 
310 to 350. N-m (229 to 250 lb-ft). 

CAUTION: The amount of torque on the spindle 
bearing locknut is extremely important. If a 
higher or lower torque Is applied to the locknut, 
premature bearing failure can result. Be sure the 
locknuts are tightened to the specified torque 
with a properly calibrated torque wrench. 
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11-16-10 Front Wheel Bearings And Spindle Carriers 11-16-10. 
ne 
DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: if the spindle carrier is from the left side of 
the vehicle, turn the nut clockwise to tighten. If the 
spindle carrier is from the right side, turn the nut 
counterclockwise to tighten. 


9. Install the bearing plug. 





10. Remove the lug nuts from the wheel studs. 
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SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION REMOVAL AND INSTALLATION 
General Information .. wee 1101721 Wheel and Tire Assembly . eevee T1017-6 
MAINTENANCE Wheel Stud.... 11-17-6 
Cleaning ........ ase = 14-17-3 TEMPORAL SPARE . 7 
Tire Inflation Pressures . 11-1724 TIRE SIZE 7. 
Tire Rotation ........ oe 11-17-5 : 
Tire Service Puncture Repair 6 14-17-5 
DESCRIPTION 
General Information 
CAST 
ALUMINUM XR4TI 
ALLOY WHEEL 
WEIGHT 
067/00221-231 
WHEEL 
WEIGHT 
PROFILE! 
LUG NUTS 
witH XRATi 
STAINLESS 
STEEL CAPS 
WHEEL 
WEIGHT 
PROFILE/ 
STANDARD 
US. 





RADIAL 
PLY TIRES 


The XR4Ti is equipped with Pirelli P-6 radial-ply tires 
as standard equipment. The tires are a European 
metric size and should not be confused with the "P" 
size metric tires available in North America. 


The tires are mounted on 5.5 inch cast aluminum 
alloy wheels. The wheels have an ''as cast'' surface 
with no machining and therefore no sharp-corners 
or edges. The surface has a three-coat paint system 
with excellent corrosion resistance, Take care when 
handling the wheel so you do not chip or scratch the 
finish. The wheels must not be cleaned with 
abrasive materials. 


The stainless steel capped lug nuts are designed 
specifically for use with the aluminum wheel. A 





FI951-1A 


conventional steel wheel lug nut is a single piece 
with one end tapered to form a cone shape. It is the 
cone-shaped end that seats against the wheel when 
the lug nut is tightened. With a cast aluminum wheel, 
however, the lug nut hex and cone shape are 
separate pieces of a common sleeve. This 
arrangement allows the hex to rotate on the sleeve 
while the cone is held stationary. When the lug nut is 
installed, the cone will stop turning when it contacts 
the wheel. The hex, however, continues to turn until 
tightened to the specified torque. If the harder steel 
cone did not stop rotating upon contact with the 
wheel it could ''dig"' into the softer aluminum alloy. 
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TIRE SIZE 
iN Sh ee BR 
XR4Ti METRIC TIRE SIZE 
195 60 R 14 (85/86) 
15 (87/88) 
SECTION WIDTH ASPECT RATIO. SPEED RATING CONSTRUCTION TYPE RIM DIAMETER 
(MILLIMETERS) (SECTION HEIGHT) H = UP TO 210 KPH (130 MPH) R—RADIAL (INCHES) 
(SECTION WIDTH) 
SECTION __ 
WIDTH 
SECTION 
HEIGHT 
F3953-6 


The tire size is imprinted on the tire sidewall. An 
explanation of the XR4Ti tire size code is provided in 
the illustration. The XR4Ti is equipped with 
standard-load tires. 


Replacement tires should be of the same size, load 
range, and construction as those originally on the 
vohiolo. If motrio tiroe muct bo roplacod with othor 
sizes, as in the case of snow tires, consult a tire 
dealer. Tire companies can best recommend the 
closest match of alpha to metric sizes within their 
own tire lines. 











Replacement wheels must be equivalent to the 
original equipment wheels in load capacity, 
diameter, rim width, offset, and mounting 
configuration. A wheel of improper size or type may 
affect wheel and bearing life, brake cooling, 
speedometer/odometer calibration, ground 
clearance, and tire clearance to the body and 
chassis. 
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TEMPORAL SPARE 


Wheels And Tires 


11-17-3 








ORIGINAL \ 
sent SPARE TIRE 
SS. 
WING NUT 23 
MOUNTING 


TEMPORAL 
SPARE TIRE 


F3955-A 


Ahigh-pressure mini-spare tire—called the temporal 
spare—is standard on the XR4Ti. The tire is located 
in a well below the luggage compartment floor. The 
floor covers lifted and folded back to gain access to 
the spare tire. The jack is mounted behind the carpet 
trim located just below the liftgate latch. 


The temporal spare is a unique narrow-profile spare 
tire. Itis designed to operate at an inflation pressure 
of 415 kPa (60 psi) and is mounted on a special 
wheel. The tire is air-inflated using standard inflation 
equipment. Special inflation methods are not 
required. 


WARNING: TO GUARD AGAINST BODILY 
INJURY, USE CAUTION WHEN INFLATING OR 
ADDING AIR TO THE TEMPORAL SPARE. USE A 
689 KPA (100 PSI) CAPACITY PRESSURE 
GAUGE ONLY TO CHECK INFLATION 
PRESSURE AND INFLATE THE TIRE TO A 
MAXIMUM OF 415 KPA (60 PSI). WHEN 
INFLATING THE TIRE, ADD AIR IN VERY SMALL 
AMOUNTS ONLY AND CHECK PRESSURE 
FREQUENTLY AS SMALL AMOUNTS OF AIR 
WILL INCREASE PRESSURE SEVERAL PSI. 





Pd 


MAINTENANCE 


Do not use the temporal spare tire for extended 
mileage or for speeds above 80 km/h (50 mph). 


Do not use temporal spare for tire rotation. 


Do not attempt to service or remove the temporal 
spare from its wheel. 


Do not attempt to use the wheel for any other type 
of tire. 








PAINTED ALLOY 








Cleaning 








DO NOT CLEAN 
BRIGHT SILVER WITH: 
acID 
ABRASIVES 
STEEL WOOL 


F3956-A 


The XR4Ti vehicle is equipped with bright silver 
painted (basecoat and clearcoat) alloy wheels. 


Do not use aluminum wheel cleaners or other 
cleaners containing ACID and/or ABRASIVES. 
They will destroy the clear protective coating and 
allow the exposed aluminum to corrode. Wash with 
Ford Wash and Wax Concentrate, or equivalent, 
properly diluied, and rinse with clear, cold water, DO 
NOT use steel wool or other abrasive cleaning pads. 
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MAINTENANCE (Continued) 





Tire Inflation Pressures 


PROPER 
INFLATION 


UNDER. 


OVER: 
INFLATION INFLATION 





TREAD TREAD 
CONTACT CONTACT 
WITH ROAD WITH ROAD WITH ROAD F3961-A 


i a 








195/60 HR15 87/88 


195/60 HR14” 85/86 
195/80 HR15 87/88 


T118/70D15 
TEMPORAL SPARE 














ccdumnrs | © rear | 


celts |» 3880 


CONVERSION: 6.9 kPa =1 psi CR apes-A 


The tire inflation pressure is carefully calculated to 
give the vehicle satisfactory ride and steering 
Characteristics while not compromising long tire 
tread life. The recommended vehicle load capacities 
and tire inflation pressures are listed on a label 
attached to the inside edge of the passenger door. 


Check and adjust tire inflation pressures only when 
the tires are cold (vehicle has been parked for 3 
hours or more) or driven for less than 3.2 km (2 
miles) at speeds below 64 km/h (40 mph). 


Do not reduce inflation pressures if the tires are hot, 
or driven over 3.2 km (2 miles) at speeds above 64 
km/h (40 mph) as pressures can increase as much 
as 41 kPa (6 psi) over cold inflation pressures. 


Be sure to reinstall the valve cap. It prevents air 
leaks and keeps dust out of the valve. 
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MAINTENANCE 


TIRE ROTATION 


TIRE ROTATION DIAGRAM 
RADIAL PLY TIRES 


4 TIRE ROTATION 





Les 
2c": 


F2976-B 


Periodic rotation of the tires can help equalize 
tire wear and extend tread wear life. Tire rota- 
tion will not correct the cause of abnormal or 
excessive tire wear. Before rotation, inspect 
each tire for wear patterns that may indicate a 
problem. If tire wear pattern appears uneven or 
excessive for the amount of mileage, refer to 
Section 11-01 for further inspection and diag- 
nostic procedures. 


The XR4Ti is equipped with radial-ply tires that 
must be rotated in a front-to-back pattern. Use 
of the “X” paitern on radial-ply tires can result 
in roughness and irregular wear. After rotation 
check and, if necessary, adjust the tire pres- 
sure to the proper level. 


CAUTION: The XR4TI is equipped with a tem- 
poral spare tire. Do not include it in the rotation 
of the other four tires. 


Wheel lug nut torque ....... 70-100 N-m 
(55-70 Ib-ft) 
Tire inflation pressures ..... Refer to the tire 


inflation decal 













TIRE SERVICE PUNCTURE REPAIR 


SERVICEABLE AREA 


F3966-A 


Punctured tires should be removed from the 
wheel and permanently serviced from the in- 
side using a combination service plug and vul- 
canizing patch. When servicing a puncture, 
always follow the manufacturer's instructions 
for using the service kit. 


Punctures in the tread area only are -service- 

able. Never attempt to service punctures:in:the | 

tire shoulders or sidewalls. In addition. donot | 

service any tire that has sustained the follow- 

ing damage: 

* Bulges or blisters 

* Ply separation 

+ Broken or cracked beads 

Fabric cracks or cuts 

* Tires worn to the fabric, or wear indicators 
visible 

* Punctures larger than 1/4-inch diameter. 

WARNING: Tire sealants that are injected 

through the valve stem are not to be used to 

service punctured tires because they can pro- 

duce wheel corrosion and tire imbalance. 


Use a Rotunda Tire Changer or equivalent to 
mount or demount tires. Follow the equipment 
manufacturer's instructions. Do not use hand 
tools or tire irons alone to change a tire 
because they may damage the tire beads or 
wheel rim. 
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ee 


MAINTENANCE 
















TIRE SERVICE PUNCTURE REPAIR (Continued) 


NOTE: The polished surface on the aluminum 
alloy wheel is protected from corrosion by a 
three-coat paint system. When handling the 
wheel, use care to prevent scratching or nick- 
ing the lacquer coating. 


Aluminum wheel rim bead seats should be 
cteaned with a non-abrasive cleaner to remove 
the mounting lubricants and old rubber. Before 
mounting or demounting a tire, the bead area 
should be well lubricated with D9AZ-19583-A or 
equivalent tire lubricant. 

After mounting, inflate the tire, so its beads are 


completely seated. Install the valve core. In- 
flate the tire to the proper pressure. 


REMOVAL AND INSTALLATION 


WHEEL AND TIRE ASSEMBLY 


TIGHTEN THE WHEEL 
NUTS TO 70-100 Nm 
(5-70 lb-ft) 

TORQUE 
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Removal 
4. Loosen the wheel lug nuts one turn. 
2, Raise the vehicle. 


3. Remove the lug nuts and the wheelitire 
assembly. 


Installation 
. Install the wheel/tire assembly and the lug 
nuts. 
Snug but do not tighten the lug nuts. 
. Lower the vehicle. 


. Tighten the lug nuts to 70-100 N-m (55-70 
Ib-ft) in the sequence shown. 


The lug nuts must be tightened in sequence 
and to the proper torque to avoid bending the 
wheel, brake drum or rotor. 


WHEEL STUD 
Removal 


1. Remove the wheel and brake drum. On the 
front, remove the caliper and rotor. 
2. Drive the stud out of the driveshaft flange. 


Installation 


. Position the stud in the flange. 


. Install a suitable spacer or a stack of wash- 
ers over the stud. 


. Using a M12 1.5P nut, pull the stud into 
the flange. 

. Install the drum and wheel. On the front, in- 
stall the rotor and caliper. 
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Group 11 Specifications 





TIRE SIZE: 195/60 HR 15 1987/88 TIRE PRESSURES: 
195/60 HR 14 1985/86 
195 = section width 








60 aspect ratio 
H = speed rating—209 kph (130 mph) a 
R = construction—steel belted radial mere LOAD rawr 
14/15 = rim diameter 195/60 HR14* 85/86 want. 26 vs: 
z 180 
RUNOUT (Same for 14 and 15 inch wheel) Seg HR ee [iteaiee 
195/60 HR14* 85/86 
Wheel and Tire 195/60 HRIS 87/68 
- Radial 1.6mm (0.063 inch) rents. SO ees | 00 si 





‘TEMPORAL SPARE | at5 oe | 415 on 





- Lateral 1.8mm (0.071 inch) 
Wheel Only 


- Radial 0.4mm (0.016 inch) 
- Lateral 0.5mm (0.019 inch) 











F5677-8 





WHEEL BEARING LUBRICANT: C1AZ-1959DB, C, D or E, or equivalent meeting 
Ford specification ESAM 1C 198A 


TORQUE CHART 











ITEM Nem Ib-ft 
Wheel lug nuts 100-144 75-101 
Rear hub bolts 6264 45-48 
Wheel flange nut 310-350 229-250 
Strut pinch bolt 80-90 59-66 
Lower control arm ball joint nut* 65-85, 48-65 

Tie rod end ball joint nut* 25-30 18-22 
Spindle bearing locknut 310-350 229-250 
CAUTION: The amount of torque on the *NOTE: If the slots in the nut do not align with the 
spindle bearing locknut is extremely cotter pin hole, tighten the nut to the next slot. 
important. If a higher or lower torque is Never loosen the nut for alignment. 


applied to the locknut, premature bearing 
failure can result. Be sure the locknuts are 
tightened to the specified torque with a 
Property calibrated torque wrench. 
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REAR WHEEL BEARINGS AND HUBS 
COMPONENT INSPECTION CHART (Continued) 








—BEARINGS— 
CONDITIONS CAUSE CORRECTION 
MISALIGNMENT * Bearing cup misaligned in * Replace bearings 


r spindle bore due to burr, nick * Inspect bearing cup seats for 
iE -y or dirt on cup seat damage or dirt 
iif 


INDENTATIONS * Contaminated lubricant * Replace bearings 











FATIGUE SPALLING Excessive preload 
(Flaking or surface metal) ~» Insufficient lubricant 
Incorrect lubricant 


Replace bearings 
Use only specified lubricant 








BRINELLING © Impact loading or vibration © Replace bearings if rough or 
(Surface indentations while the bearings is not noisy 
in raceway) rotating 


Insufficient lubricant 
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BEARING INSPECTION CHART 





REAR WHEEL BEARINGS AND HUBS 


COMPONENT INSPECTION CHART (Continued) 











—BEARINGS— 
CONDITIONS CAUSE CORRECTION 
CAGE WEAR « Fine abrasives mixed with © Replace bearings 





lubricant 
Insufficient lubricant 


Use only specified 
lubricant 





ABRASIVE ROLLER WEAR 


(iM 





¢ Fine abrasives mixed with 
lubricant 


Replace bearings if rough or 
noisy 





) 





¢ Improper fit 
Misaligned bearing cup 
Metal chips 


Replace bearings 

Use correct bearing 

Inspect bearing cup seats for 
damage or dirt 





SMEARS 
(Smearing of metal due to 
slippage) 





© Improper fit 
¢ Incorrect lubricant 
* Overheating 
* Excessive loading 





¢ Replace bearings 


Use correct bearings 
Use only specified lubricant 


CF404S 
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REAR WHEEL BEARINGS AND HUBS 
COMPONENT INSPECTION CHART 








—BEARINGS— 
CONDITION CAUSE CORRECTION 
BENT CAGE © Improper handling or tool + Replace bearings 


usage 


ODS 


GALLING 
(Metal Smears on roller ends) 





Overheating 
Lubricant failure 
Incorrect lubricant 
Lubricant failure 


Replace bearings 
Use only specified lubricant 











ABRASIVE STEP WEAR * Fine abrasives mixed with ¢ Replace bearinas 
lubricant 
ETCHING © Incorrect lubricant e Replace bearings 


(Bearing surfaces appear gray or ¢ Lubricant failure ¢ Use only specified lubricant 
grayish black in color. Etching of 

bearing material may occur be- 

tween the rollers) 
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REAR WHEEL BEARINGS AND HUBS 
COMPONENT INSPECTION CHART (Continued) 


BEARING INSPECTION CHART 5 






—BEARINGS— 








CONDITION 


FRETTAGE 


— 













CAUSE CORRECTION 


* Corrosion set up by small 
relative movement between 
bearing rollers, races and 
cups without adequate 
jubrication 


© Replace bearings 
















HEAT DISCOLORATION « Excessive loading * Replace bearings 
(Color can range from faint ¢ Incorrect lubricant * Use only specified lubricant 
yellow to dark blue) * Insufficient lubricant © Use correct bearings 
© Improper fit 
* Excessive preload 
STAIN DISCOLORATION ¢ Incorrect lubricant * Reuse bearings if stains 


(Color can range from light 
brown to black) 










© Moisture contamination can be removed by light 
polishing or if no evidence of 
overheating is observed 


Use only specified lubricant 
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BRAKE SYSTEM DIAGNOSIS 12-01 
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Drum Brakes 3 Troubleshooting Chart—Brake 

Parking Brake . 4 Booster “ 
Hydraulic System ... 5 Brake Pedal Helght... 7 











Brake Pedal Travel Measurement 
DIAGNOSIS Brake Shudder 


Troubleshooting Chart—Brake 
System 
Hydraulic System Diagnosis... 








DRUM BRAKES 12-02 


DESCRIPTION Component Inspection Chart ... 
Brake Shoes installation . 



















General ol 
Self-Adjuster Operation 2 a Sone 
Parking Brake 12 RCKING Fate 2: 
CLEANING Hesceadhendeacineledeacand 3 DISASSEMBLY AND ASSEMBLY 
Wheel Cylinder .. 
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Brake Shoes Removal. . 5 Brake Drum Removal ...............- 18 








DISC BRAKES 12-20 







DESCRIPTION .........eee ese eeeeee eee 1 COMPONENT INSPECTION CHART— 
BRAKECALIPER................0005 12 
CLEANING........ 0: 0eseeeee ence eens 2 
GENERAL SERVICE PROCEDURES 
REMOVAL.AND INSTALLATION Rotor Indexing............. se seeeeee 13 
Brake Pads Brake Rotor Troubleshooting 
Callper Assembly . CRAM eis aaicedeetecnicne elas. die ees 14 


Rotor... 
Caliper Ancho 


Noon 


BRAKE ROTOR REFINISHING 


General Information .. 


DISASSEMBLY AND ASSEMBLY Minimum Thickness .. 





SUPPLEMENT 1 





TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 


BRAKE BOOSTER 12-50 


DESCRIPTION .........--0-e sees wee bes), 1 





ADJUSTMENT .. 
REMOVAL AND INSTALLATION 


Brake Booster 
Vacuum Check Valve . 






PARKING BRAKE 12-70 


DESCRIPTION .........0 se ee ceeeeeeeees 1 REMOVAL AND INSTALLATION 
Parking Brake Cable...........+0eeeee 
ADJUSTMENTS Component Inspection Chart . : 
Parking Brake Cable.................. 2 Parking Brake Lever .................. 








BRAKE HYDRAULIC SYSTEM 12-80 









DESCRIPTION ............ccceeeeeeeeee 1 GENERAL SERVICE PROCEDURES 
Hydraulic System Flushing . . 
REMOVAL'AND INSTALLATION Hydraulic System Bleeding 
Master Cylinder.............0. 000 eeee 2 System Priming........ 






Pressure Control Valve 4 Manual Bleeding . 
Brake Pedal .. 4 Pressure Bleeding. ... 
Caliper Hose ...........eeceeeeeeeees 6 Brake Tube Replacement. . 


DISASSEMBLY AND ASSEMBLY 


Master Cylinder... 
Pressure Control V: 





GROUP 12 


SPECIFICATIONS ............-..seeeaees 1 
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(2000) 
SECTION TITLE PAGE SECTION TITLE PAGE 
BRAKE BOOSTER + 12-50-1 DRUM BRAKES .. : we ee ee 12-02-1 
BRAKE HYDRAULIC SYSTEM . 12-80-1 PARKING BRAKE « 12-70-1 
BRAKE SYSTEM DIAGNOSIS 12-01-1 SPECIFICATIONS + 12-00-1 
DISC BRAKES ... + 1220-1 
SECTION 12-01 Brake System Diagnosis 
SUBJECT PAGE SUBJECT PAGE 
DIAGNOSIS DIAGNOSTIC PROCEDURES (Cont'd.) 
Hydraulic System Diagnosis ...... wee eens 12-01-11 Checking for External Fluid Leaks in the 
DIAGNOSTIC PROCEDURES Brake System ........0+seeeeeeseee eee 12-01-13 
Air Trapped in Brake System . 12-01-12 Checking the Cause of an Empty 
Brake Booster Functional Test 12-01-13 Reservoir . « 12-01-12 
Brake Pedal Free Height Measurements 12-01-16 Without an External 
Brake Pedal Height 12-01-16 (No. 3) .....-0- 12-01-12 
Brake Pedal Travel Measurement . 12-01-17 Checking the Master Cylinder for Open 
Brake Shudder .. 12-01-17 Compensator Port . 12-01-13 
Brake Shudder .. 12-01-19 ROAD TEST ~ 12-01-14 
Brake Shudder Diagnostic Chart 12-01-18 VISUAL INSPECTION 
Checking a Master Cylinder Bypa: Disc Brakes . + 12-01-2 
Condition (NO. 2) .....eeeeee ences eens ++ 12-01-12 Drum Brakes + 12-01-3 
Checking for Brake Pedal Reserve Hydraulic System . « 12-01-5 
(NOSE) isa teadaenesssaes sstnabs weeees 12-01-13 Parking Brake .. + 12-01-4 
ROAD TEST 


A road test is performed to compare actual vehicle 
braking performance with the performance 
standards expected by the driver. The ability of the 
test driver to make valid comparisons and detect 
performance deficiencies will depend—in large 
part—on the experience of the test driver. This 











experience has to include a thorough knowledge of 
brake system operation, acquired general 
performance guidelines and the ability to recognize 
brake performance that is characteristic of the 
vehicle being tested. 
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12-01-2 Brake System Diagnosis 12-01-2 
SS 


ROAD TEST (Continued) 





An experienced brake technician will always 
establish a route that will be used for all brake 
diagnosis road tests. The road selected will be 
reasonably smooth and level. Gravel or bumpy 
roads are unsuitable because the surface does not 
allow the tires to grip the road equally. Crowned 
roads are avoided because of the large amount of 
weight shifted to the low set of wheels on this type of 
road. Once the route is established and consistently 
used, the road surface variable is eliminated from 
the test results, 





ALWAYS ROAD-TEST ON 
‘SMOOTH, UNCROWNED ROADS 


45267 


Before a road test, get a complete description of the 
customer complaint or suspected condition. From 
the description, experience will begin to match 
possible causes with symptoms. Certain 
components will be tagged as possible suspects 
while others are eliminated by the evidence. More 
importantly, the description can uncover unsafe 
conditions which should be checked or corrected 
before the road test. The description will also help 
form the basic approach to the road test by 
narrowing the problom to specific camponents, 
vehicle speed or conditions. 


Begin the road test with a general brake 
performance check. Keeping the description in 
mind, test the brakes at different vehicle speeds 
using both light and heavy pedal pressure. To 
determine if the problem is in the front or rear brake 
system, first use the service brake pedal then the 
parking brake. If the condition (i.c., pull, vibration, 
pulsation) occurs only with the hand brake, the 
problem is in the rear system. If the condition occurs 
when the service brake pedal is pressed, the 
problem is in the front system. 


Avoid locking the brakes and sliding the tires. 
Locked brakes and sliding tires do not indicate 
brake efficiency. A heavily braked, but turning 
wheel, will stop the vehicle in less distance than 
locked brakes. If the problem becomes evident 
during this check, make sure it fits the description 
given before the road test. If the problem is not 
evident, attempt to duplicate the condition using the 
information from the description. 








{fa problem exists, use the Troubleshooting Chart to 
isolate it to a specific subsystem and condition 
description. From this description, a source list of 
possible causes can be used to further narrow the 
cause to a specific component or condition. 


be 


VISUAL INSPECTION 





Disc Brakes 


Inspection 


The front disc brakes are equipped with wear 
sensors that will illuminate an indicator light in the 
instrument panel when either inboard brake pad has 
worn to a thickness of 1.5mm. If the light is on, 
femove the front wheels and check the pad 
thickness. Worn pads must be replaced. If the pads 
are not worn, check for a problem in the indicator 
light circuit. 


SENSOR 
TO AUXILIARY CONNECTOR 
WARNING MODULE’ 





Whenever the pads are inspected, check for brake 
fluid contamination which might indicate a leaking 
caliper seal. If a seal is leaking, the caliper must be 
disassembled and inspected. If necessary, refer to 
Section 12-20. 


Check for even wear from side to side. If the set of 
pads on one side of the vehicle is excessively worn, 
the caliper piston may be seized in the bore. If a 
seized piston is suspected, the caliper must be 
disassembled and inspected. If necessary, refer to 
Section 12-20. 
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12-01-3 Brake System Diagnosis 12-01-3 
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VISUAL INSPECTION (Continued) 





Inspect the caliper and caliper mounting for loose or 
damaged parts. Make sure the caliper and anchor 
attaching bolts are tightened to the specified torque. 
The anti-rattle spring should be tight against the 
brake without signs of distortion or lack of tension. 


Check the brake hose and caliper fitting for leaks or 
damage. Carefully check the caliper for wet areas 
that might indicate a leaking caliper seal. Unless the 
damage is obvious, a visual inspection of the rotor 
will not determine the required rotor service— 
resurface, recondition or replace. Tolerances on 
rotor thickness, parallelism, and runout are very 
critical and must be measured with precision tools. 
Use the Brake Rotor Troubleshooting Chart in 
Section 12-20 as a guide tor visual inspection and 
necessary measurements. 


ROTOR 
CONDITION 
CALIPER AND 
ANCHOR MOUNTINGS 






SIGNS OF 
FLUID 
LEAKAGE 


BRAKE 


PAD 
THICKNESS HaMaea, 





Drum Brakes 
Inspection 








\ INSPECTION 
PORT PLUG 


INSPECTION 
PORT 


Ha210.8 








A small port is provided in each backing plate to 
allow inspection of brake lining thickness without 
removing the brake drums. Looking at the backing 
plate from under the vehicle, the ports are located at 
approximately the two o'clock position (left) and the 
eleven o'clock position (right). The ports are sealed 
with a plastic plug to prevent the entry of dirt and 
moisture. With the plug removed, the lining on the 
primary shoe can be seen with the aid of a small 
light. The primary lining is inspected because it 
normally wears at a more rapid rate than the 
secondary lining. 


If the brake lining thickness is less than 1.0mm (.040 
in.), replace the linings. 
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VISUAL INSPECTION (Continued) 


Brake System Diagnosis 12-01-4 





Parking Brake 
Inspection 








PARKING 
BRAKE 
CABLE 


CABLE 
EQUALIZER 


Check the parking brake cable for damage and 
proper routing. If the cable is damaged it should be 
replaced. If necessary, refer to Section 12-70. 
Operate the parking brake lever and check for any 
conditions that may cause binding and incomplete 
release of the parking brake. If the parking brake 
components are in good condition, check the cable 
adjustment. 


Parking brake stop plungers are installed in both 
rear brake backing plates. These plungors aro usod 
to determine if the parking brake cable is properly 
adjusted. Looking at the backing plates from under 





ROUTING 
BRACKET 


ADJUSTER 


\ N 
LEFT SIDE SHOWN 


ROUTING 





N 


the vehicle, the plungers are located at 
approximately the seven o'clock position (left) and 
five o'clock position (right). To check the cable 
adjustment, push the brake pedal several times to 
make sure the self-adjuster is set, make sure the 
parking brake lever is fully released and then check 
the amount of movement at the stop plungers. 
When added together, the total movement of the 
plungers should not exceed 4mm (.16 in.). If the 
plunger movement is more or less than specified, 
the parking brake should be adjusted. If necessary, 
refer to Section 12-70. 
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12-01-5 Brake System Diagnosis 12-01-5 
SS 


VISUAL INSPECTION (Continued) 





Hydraulic System 



















Inspection 
REAR 
BRAKE WHEEL 
JUNCTION CYLINDER 


CONNECTION MASTER 


POWER CYLINDER 
BOOSTER 
BRAKE 
PRESSURE 
CONTROL 
VALVE 


FLEXIBLE 
HOSES 


FLEXIBLE 
HOSE 


BRAKE 


FLEXIBLE 
HOSE CALIPER 
BRAKE 
CALIPER, Hassa 


An inspection of the brake hydraulic system begins 
with a fluid level check at the master cylinder. If the 
fluid level is below the line in the reservoir, add the 
required amount of fluid. Make sure the brake fluid 
meets specifications. While in the master cylinder 
area, check the brake lines and master cylinder 
mounting. The brake lines and attaching nuts must 
be tight. The brake line fittings must not show any 
signs of leakage. 


The following conditions are considered normal and 
are not indications that the master cylinder is inneed 
of service. 


Condition 1—Low fluid level without signs of 
leakage. This condition is caused by displacement 
of fluid from the reservoir into the calipers to 
compensate for normal lining wear. Top off the 
reservoir. 


Condition 2—A momentary or slight squirt of 
brake fluid from the master cylinder reservoir 
upon application of the brake pedal. This 
condition is caused by the fluid displacement 
through the reservoir compensating port as the 
master cylinder pistons move forward in the bore 
when the brakes are applied. 








Condition 3—A slight turbulence in the reservoir 
fluid occurring when the brake pedal Is released. 
Turbulence occurs as brake fluid returns to the 
master cylinder after releasing the brakes. 


Condition 4—A trace of brake fluid exists on 
booster shell below the master cylinder 
mounting flange. This condition results from the 
lubricating action of the master cylinder wiping seal. 


Under the vehicle inspect the brake lines for 
damage and proper routing. Look at the hoses 
connecting the brake lines to the calipers and to the 
brake lines attached to the rear suspension control 
arms. The hoses must not show any signs of 
damage, cracking or softening. The hose fittings 
must be tight without signs of leakage. 


If signs of leakage are not present and yet the 
master cylinder is low, it is possible that all evidence 
of fluid leakage may have been washed off by rain or 
snow because brake fluid is water soluble. Refill the 
system, bleed the system, and apply the brakes 
several times. Examine the system to verify the 
reservoir level is actually dropping. Locate and 
correct the external leak. 





RFV OA/AB 


12-01-6 


DIAGNOSIS 


Brake System Diagnosis 


12-01-6 
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TROUBLESHOOTING CHART 


BRAKE SYSTEM 


CORRECTIVE ACTION 





BRAKE WARNING LIGHT IN 
INSTRUMENT CLUSTER ON 


CONDITION POSSIBLE CAUSE 


Low fluid level 


Leaking master cylinder 
Primary piston cup 


Parking brake not fully released 


Parking brake wiring grounded 
switch grounded 


NOTE: The brake indicator light 
in the auxiliary warning panel 
will come on if the front disc 
brake pads are worn and re- 
quire replacement. 


Fill system. Check for leaks. 
for leaks. 


Overhaul or replace master 
cylinder. 


Free up and adjust parking 
brake. Replace defective parts. 


Repair wiring. Replace switch. 








LOW PEDAL 


Rear brake self-adjuster not 
operating properly 


Caliper piston or slide pins 
sticking 


Loose wheel bearings 


Check self-adjusting mecha- 
nism. Repair or replace 
defective parts. 


Repair or replace caliper or 
slide pins. 


Disassemble front spindles, 
inspect bearings. 








PEDAL GOES TO FLOOR 





Leak in hydraulic system 


Air in system 


Worn master cylinder piston 
cups or scored cylinder bore 


Disc brake “knock back” (Pads 
push caliper piston back into 
caliper. Caused by excessive 
rotor lateral runout or loose 
wheel bearings.) 


2 








Repair leak. Check entire 
hydraulic system. Refill and 
bleed. 


Bleed brakes. Check for leaks. 


Overhaul or replace master 
cylinder. 


Check rotor runout, machine or 
replace rotor, Adjust front 
wheel bearings. 


CH5228-A1 
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DIAGNOSIS (Continued) 


Brake System Diagnosis 


12-01-7 





TROUBLESHOOTING CHART 
BRAKE SYSTEM (Continued) 





CONDITION 





POSSIBLE CAUSE 


CORRECTIVE ACTION 





SPONGY. BRAKE PEDAL 


HARD BRAKE PEDAL 








Air in hydraulic system 


Bent rear shoe platforms 
Drums or rotors worn or too 
thin 

Drums bell-mouthed or tapered 
Brake linings not fully seated 
to drums or rotors 





Incorrect or defective lining 
material 


Bent, distorted brake lining 


Brake linings contaminated 
with grease or brake fluid 


Leaking brake booster or 
vacuum hose (usually 
accompanied by a rough 
engine idle) 


Frozen caliper or wheel 
cylinders 


Rear brake shoes binding on 
backing plate slide pads 


Hot spotted drums or rotors 


Power booster binding 


Bent or clogged fluid lines, 
hoses or fittings 


Contaminated brake fluid 
(causing rubber compounds to 
swell and their bores) 








Bleed hydraulic system. Check 
for leaks. 
Replace rear shoes. 


Replace drums or rotors. 


Replace drums. 


Burnish linings. (Apply brakes 
30 to 40 medium pressure 
stops being careful not to 
overheat linings.) 


Reptace brake linings. 


Replace linings. 


Replace linings. Repair cause 
of contamination. 


Replace power booster or 
repair vacuum leak. 


Repair or replace. 


Sand slide pads and apply a 
small amount of high 
temperature lithium lube. 
Replace backing plate if 
heavily grooved. 


Replace drums or rotors. Check 
for binding brake or parking 
brake which caused excessive 
heat. 


Replace booster. 
Replace restricted 
components. 


Replace all rubber 
components, flush and refill 
system. 
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DIAGNOSIS (Continued) 





TROUBLESHOOTING CHART 
BRAKE SYSTEM (Continued) 





CONDITION 


BRAKES GRAB 


POSSIBLE CAUSE 


| —cowemen_rovesis.eavse _ cores — 


Linings contaminated by 
grease or brake fluid 


Brake shoes bent, distorted, 
cracked or loose on platform 


Loose backing plate 


Loose caliper slide pins or 
anchor bolts 


Hot spotted drums or rotors 


Binding wheel cylinders or 
caliper pistons 


Frozen or incorrectly adjusted 
parking brake components 


CORRECTIVE ACTION 


Replace linings. Repair cause 
of contamination. 


Repiace brake linings. 


Tighten rear bearing hub 
attaching bolts. Replace if 
worn or bent. 


Tighten slide pins or bolts. 
Check for hole elongation. 


Replace drums or rotors. 


Overhaul or replace wheel 
cylinders or calipers. 


Repair or replace frozen 
components. 





BRAKES DRAG 





Frozen or incorrectly adjusted 
parking brake components 


Broken or weak rear brake 
return springs 


Caliper or wheel cylinder 
pistons frozen 


Brake pedal binding at pivot 
points 


Stop switch light incorrectly 
adjusted, not letting pedal 
return 


Power booster binding 


Master cylinder compensating 
ports plugged 





Repair or replace frozen 
components. 


Replace springs. 


Overhaul or replace calipers or 
wheel cylinders. 


Repair or replace brake pedal 
bushings or pedal assembly. 


Adjust stop light switch. 


Replace power booster. 





Unplug compensating ports 
using compressed air. 
Replace if obstruction cannot 
be removed. 
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DIAGNOSIS (Continued) 


Brake System Diagnosis 

















BRAKE PEDAL PULSATES 


TROUBLESHOOTING CHART 
BRAKE SYSTEM (Continued) 
__ 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
—S Sa 


Brake drums out-of-round 


Disc rotors have excessive 
lateral runout 


Loose wheel bearings 


Bent front/rear spindles 


Bent or distorted hub mounting 
flange 


Replace drums. 


Machine rotors, replace if 
necessary. 


Adjust wheel bearings. 


Replace spindle. 
Replace hub. 





BRAKE NOISE 








Worn brake linings 


Bent, cracked brake lining 
platforms 


Foreign objects in linings 


Cracked or heat checked 
drums or rotors 


Broken or loose rear brake 
hold-down or return springs 


Dry or rough backing plate 
slide pads 

Loose or missing disc brake 
anti-rattle springs 

Loose caliper mounting bolts 





Replace linings. 
Replace linings. 


Replace tinings, check drums 
for scoring. 


Replace drums or rotors. 


Replace hold-down or return 
springs. 


Sand and lubricate slide pads. 


Repair or replace anti-rattle 
springs. 

Tighten mounting bolts, check 
for hole elongation. 
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DIAGNOSIS (Continued) 


Brake System Diagnosis 
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TROUBLESHOOTING CHART 
BRAKE SYSTEM (Continued) 





CONDITION 
BRAKE SHUDDER 


BRAKES PULL 





POSSIBLE CAUSE 


Brake linings contaminated 
with grease, brake fluid or 
foreign objects 


Rusted brake drum or disc 
rotor 


Excessive disc rotor lateral 
runout 


Rear drum out-of-round, bell- 
mouthed or spiral threaded 


Loose or broken rear brake 
hold-down or return springs 
Loose or broken caliper 
mounting bolts 

Loose wheel bearings 


Loose, worn front suspension 
or steering components 


Brake pads contaminated with 
grease, brake fluid 


Wheel bearing incorrectly 
adjusted or worn 


Incorrect tire pressure 


Caliper piston frozen or 
sticking 


Loose or broken caliper 
mounting bolts 


Bent or restricted brake line 
or hose 


Loose or worn suspension or 
steering components 


Incorrect front end alignment 
(Incorrect caster would be the 
most likely cause) 








CORRECTIVE ACTION 


Replace linings. Repair cause 
of contamination. 


Machine or replace drums or 
rotors. 
Check linings. 


Machine or replace rotor. 
Replace rear drums. 


Replace loose or broken 
springs. 


Tighten or replace mounting 
bolts. 
Adjust wheel bearings. 


Repair or replace suspension 
or steering components. 


Replace pads. Repair cause of 
contamination. 


Adjust or replace wheel 
bearings. 


Inflate tires to specified 
pressure. 


Repair or replace caliper. 
Tighten or replace bolts. 


Replace restricted lines or 
noses. 


Repair or replace faulty 
suspension or steering 
components, 


Check front end. If necessary, 
refer to Section 14-01. 
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Hydraulic System Diagnosis 


Internal and external leaks are the two problems 
that can affect a brake hydraulic system. The 
hydraulic brake system does not cause the vehicle 
to vibrate or pull, the brakes to grab or squeal, or the 
brake pedal to pulse. In most cases the hydraulic 
system will not even make the brakes drag. The 
sources of these problems are found elsewhere in 


the brake system, but it is always a good policy to 
first check the entire hydraulic system for leaks 
before continuing to diagnose any other brake 
problems. If necessary, refer to the visual inspection 
in this Section. 


Master Cylinder 


Usually, the first and strongest indicator of anything 
wrong in the brake system is a feeling through the 


DIAGNOSTIC PROCEDURES 
























TROUBLESHOOTING CHART—MASTER 
CYLINDER DIAGNOSIS 


Brake Pedal Feel Conditions 


Condition 1 — Pedal goes down fast and brake 
warning lamp comes on. 





brake pedal. The Troubleshooting Chart—Master 
Cylinder uses pedal feel as evidence of a brake 
problem. It also employs two other problem 
indicators, such as the illumination of the brake 
warning lamp and the brake fluid level in the master 
cylinder's reservoir. 

Note that the Master Cylinder Diagnosis Chart refers 
to the use of diagnostic techniques. These 
techniques (Numbers 1 through 6) follow the 
diagnostic chart. 

NOTE: Prior to performing any diagnosis, make 
certain that the brake system warning lamp is 
functional. 





MASTER CYLINDER DIAGNOSIS 





Diagnostic Action 


Pump brake pedal rapidly: 
If the brake pedal height builds up and holds, 
check for the presence of air. (Use Diagnostic 
Technique No. 1.) 
If the brake pedal height builds up and then 
sinks down, check for an external leak. (Use 
Diagnostic Technique No. 4) or a master cylinder 
by-pass. (Ilsa Diagnostic Technique No. 2.) 
1{ the brake pedal height fails to build up, check 
the fluid level in the master cylinder reservoir: 
If a reservoir is empty, add fluid; bleed the 
system; and check for external leak. (Use 
Diagnostic Techniques No. 3 and No. 4.) 
If the reservoir is full, check for a gross mas- 
ter cylinder by-pass. (Use Diagnostic Tech- 
nique No. 2.) 





Condition 2 — Pedal eases down siowly and brake 
warning lamp comes on. 















This condition could be caused by an external leak 
in the brake system or an internal by-pass in the 
master cylinder. 
‘Apply the brakes several times while observing the 
fluid level in the reservoir. 
If the net fluid level in the reservoir eases down 
with each stroke cycle, check for an external 
leak. (Use Diagnostic Technique No. 4.) 
If the fluid level in the reservoir rises while the 
pedal eases down and drops when the pedal Is 
released, but the net fluid level remains un- 
changed, then service the master cylinder for a 
fluld by-pass condition. 
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MASTER CYLINDER DIAGNOSIS (Continued) 


Condition 3 — Pedal is low and brake warning lamp This condition may be caused by: air in the 
does not come on. hydraulic system, or no fluid in the reservoir. 
If the reservoir is empty, add fluid, bleed, and check 
the system for external leaks. (See Diagnostic 
Technique Nos. 3 and 4.) 
If the reservoir is full, check for the presence of air 
in the hydraulic system. (Use Diagnostic Technique 
No. 1.) 
If this condition happens occasionally, check the 
front wheel bearings for looseness. (Loose front 
wheel bearings allow the disc rotor to knock the 
Caliper piston back, creating excessive lining 
Clearance.) 
This may be normal as newer brake systems are not 
designed to produce as hard a peda! as in the past. To 
verify this, compare the pedal feel with another like 
vehicle. 
‘Check for the presence of air in the hydraulic system. 
(Use Diagnostic Technique No. 1). 
This may be caused by incomplete brake release, 
loose wheel bearings, incorrect parking brake 
adjustment or blocked compensator holes in the master 
cylinder. To verity, check wheel rotation and bearing 
free play, parking brake tension and refer to Diagnostic 
Technique No. 6 for master cylinder compensator hole 






















Condition 4 — Pedal feels spongy. 








Condition 5 — Pedal erratic — no brake waming lamp. 

















check. 
cH2935-£2 

NOTE: Always check the fluid level in the master Checking a Master Cylinder Bypass 
cylinder before performing the test procedures. If Condition (No. 2) 
the fluid level is not at the correct level indicated on 1. Check the master cylinder fluid level. 
the master cylinder reservoir, add brake fluid, Ford ‘ : 
Part No. G6AZ-19542-A, DOT-3 or DOT-4 2. With the reservoir cap removed, observe the 
equivalent. fluid level, when the brake pedal is slowly 

depressed for one stroke and then quickly 
Air Trapped in Brake System released. 


If the fluid level in the reservoir rises while the 


1. i i i 
Check the master cylinder fd level pedal goes down and drops when the pedal is 





2. Place the cap loosely on the master cylinder. released, but the net (overall) fluid level in the 

3. With one technician acting as an observer at reservoir remains unchanged, the master 
the master cylinder, and another technician cylinder is bypassing. Service such a master 
applying the brakes, pump the brakes rapidly cylinder. If necessary, refer to Section 12-80. 
20 times. 


4. On the final application, hold the pedal in the 
applied position. Checking the Cause of an Empty 


5. Remove the cap, and observe the fluid in the Reservoir 


reservoir. Quickly release the brake pedal. A Without an External Pressure Leak (No. 3) 
fee ae will spout in the reservoir if the system An empty reservoir condition may be caused by two 
Nore es init. . ' types of non-pressure external leaks. 

Pumping the brake pedal compresses Type 1: An external leak may occur at the master 
trapped air. When the brake pedal is released, the ovlinder reservoir cap baecuse. of. improper 
compressed air expands, forcing brake fluid back positioning of the cap. 
into the master cylinder with sufficient force to form . 4 
a geyser. Type 2: An external leak may occur at the mounting 

end of the master cylinder because of a bore end 





8. Bleed the system in which the geyser occurs. If seal leak. Service the master cylinder. If necessary, 
necessary, refer to Section 12-80. refer to Section 12-80. 
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Checking for External Fluid Leaks in the 
Brake System (No. 4) 


Refer to Hydraulic System Visual Inspection in this 
Section. 


nd 


—_—<—<—<—< << < << — — 


Checking for Brake Pedal Reserve 
(No. 5) 


1. 


ik ee) 


Checking the Master Cylinder for Open 
Compensator Port (No. 6 


If it is believed that the master cylinder is failing to 
rela to the fully released position, proceed as 
follows: 


1. 


2. 


Brake System Diagnosis 
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With the engine off, pump the brake pedal 
several times to deplete the vacuum reserve in 
the power booster. 


Install Brake Pedal Effort Gauge 021-00001. 


Press on the brake pedal with a force of about 
220N (50 Ibs) and measure the pedal height. If 
necessary, refer to the Brake Pedal Travel 
Measurement procedure in this Section. 


If pedal travel is greater than 70mm (about 
2 3/4 inches), bleed the brakes and recheck 
pedal travel. 


NOTE: The maximum permitted travel is 70mm. 
However, anything above 60mm (about 2 3/8 
inches) suggests air in the system. Bleed the 
brakes and recheck pedal travel. 


If the brake pedal is still believed to be 
bottoming out, pedal reserve can be confirmed 
as follows: 


a. Press the brake pedal with moderate to 
severe pressure and note the amount of 
brake pedal travel. 


b. Open a bleeder screw at one front caliper 
and one rear wheel cylinder. Press the 
brake pedal and note the amount of pedal 
travel. 


Pedal travel should increase as the master 
cylinder forces fluid through the bleeder 
screws and bottoms out. If pedal travel 
does not increase, the master cylinder was 
bottoming out in previous steps. 


c. Close the bleeder screws and refer to the 
Troubleshooting Charts for causes of 
excessive pedal travel. 


Raise the front of the vehicle and support it on 
safety stands. 


With the brakes off, attempt to rotate both front 
wheels by hand. To minimize brake pad drag, 
tock the wheel on the spindle as it is rotated. 





| 


lf an excessive amount of brake drag is 
apparent at both wheels, the master cylinder 
may not be returning to the released position. 
Proceed to the next step. 


If an excessive amount of brake drag is 
apparent at only one wheel, it indicates a 
possible seized caliper piston. 


Check the brake light switch adjustment to 
make sure the switch is not holding the brake 
peas in the partially applied position. If the 

rake light switch is properly adjusted, proceed 
to the next step. 


Loosen the nuts attaching the master cylinder 
to the power booster and pull the master 
cylinder away from the booster. If the brake 
drag disappears, the power booster is binding 
and should be replaced. 


If the brake drag continues, the master cylinder 
is not operating properly and should be 
replaced. 








Brake Booster Functional Test 


Inspect all vacuum hoses and connections. All 
unused vacuum connectors should be capped. 
Hoses and their connections should be properly 
secured and in good condition with no holes or no 
collapsed areas. Inspect the check valve on the 
power booster for damage. 


Check the booster operation as follows: 
1. 


2. 


Check the hydraulic brake system for leaks or 
insufficient fluid. 


With the transmission in Park or Neutral, stop 
the engine, and apply the parking brake. 
Depress the service brake pedal several times 
to exhaust all vacuum in the system. 


With the engine turned off and all vacuum in the 
system exhausted, depress the service brake 
pedal and hold it in the applied position. Start 
the engine. If the vacuum system is operating, 
the pedal will tend to move downward under 
constant foot pressure. If no motion is felt, the 
vacuum booster system is not functioning. 


Remove the vacuum hose from the brake 
booster check valve. Manifold vacuum should 
be available at the check valve end of the hose 
with the engine at idle speed and the 
transmission in Neutral. Be sure that all unused 
vacuum outlets are properly capped, hose 
connectors are properly secured, and vacuum 
hoses are in good condition. 


When it is established that manifold vacuum Is 
available to the booster, connect the vacuum 
hose to the booster and repeat Step 3. If no 
downward movement of the brake pedal is felt, 
replace the brake booster. 
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Brake System 


DIAGNOSTIC PROCEDURES (Continued) 


5. Operate the engine a minimum of 10 seconds 
at fast idle. Stop the engine, and let the vehicle 
stand for 10 minutes; then, depress the brake 
pedal with approximately 20 pounds of force. 
‘The pedal feel (brake application) should be in 
the same as that noted with the engine 
operating. If the pedal feels hard (no power 
assist), replace the check valve, then repeat the 
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test. If pedal still feels hard, replace the brake 
booster. 

If the brake pedal movement feels spongy, 
bleed the hydraulic system to remove air from 
the system. If necessary, refer to Section 12-80. 
Refer to the Brake Booster Troubleshooting 
Chart, to facilitate vacuum booster diagnosis. 











Troubleshooting Chart Brake Booster 


VACUUM BRAKE BOOSTER DIAGNOSIS 
EXCESSIVE BRAKE PEDAL EFFORT OR VACUUM LEAKS 














TEST STEP 


With engine OFF, depress and release brake pedal 
five times to deplete all vacuum from booster. 
Depress pedal, hold with light pressure. Start 
engine. 


VERIFY CONDITION 


ACTION TO TAKE 








Pedal falls slightly, then GO to B1. 


holds 


GO to B3. 













VACUUM BOOSTER LEAK TEST 


Run engine to medium speed, release accelerator 
arid turn engine off, Wait 80 seconds and apply 
brakes. Two or more applications should be power 
assisted. 


Disconnect vacuum hose for booster check valve at 
manifold. Blow into hose attached to check valve. 





POWER SECTION CHECK VALVE TEST 


Vehicle OK. 


GO to B2, 










Air passes through 
check valve 


INSTALL new check 
valve and REPEAT 
Step BI. 









REPLACE booster. 
REPEAT Step BO. 


@ 
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VACUUM BRAKE BOOSTER DIAGNOSIS 
EXCESSIVE BRAKE PEDAL EFFORT OR VACUUM LEAKS (Continued) 


B3 | POWER SECTION TEST 


Above 40.5 kPa 
(12 inches Hg) and 
booster does not 
operate 


Disconnect vacuum hose from booster check 
vacuum check valve. Run engine at idle. Check 
vacuum supply with a vacuum gauge. 


Below 40.5 kPa 
(12 inches Hg) 





REPLACE booster. 
REPEAT Step BO. 


REPLACE or SERVICE 
vacuum hose and 
vacuum fittings. Also 
TUNE or SERVICE 
engine as required. 
REPEAT Step B80. 
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Slow or Incomplete Brake Pedal Return 


VACUUM BRAKE BOOSTER DIAGNOSIS. 
SLOW OR INCOMPLETE BRAKE PEDAL RETURN 


TEST ster 
[ 00 | VERIFY CONDITION 


© Run engine at fast idle. Pull brake pedal rearward 
with approximately 10 pounds force. Release the 
pedal and measure the distance to the toe board. 
Make a heavy brake application. Release the brake 
pedal and measure the pedal to toe board distance. 
‘The pedal should return to its original position. 


[ D1 | BRAKE PEDAL BINDING 


© Check pedal to be sure it is operating freely. 


ACTION TO TAKE 


Vehicle OK. 


GO ta mt 


GO to D2. 


CORRECT any sticking 
or binding, REPEAT 
Step DO. 





PUSHROD ADJUSTMENT 


® Remove master cylinder reservoir cover and 
depress brake pedal rapidly. Fluid surface should 
have some movement or spout in forward reservoir. 





Vehicle OK. 


ADJUST pushrod. 
REPEAT Step Do. 
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Vacuum Brake Booster Noise 


VACUUM BRAKE BOOSTER DIAGNOSIS 
VACUUM BRAKE BOOSTER NOISE 


RESULT ACTION TO TAKE 





© Run engine at fast idle for 10 seconds or longer. 


Depress brake pedal and listen for noise. Compare 


Tesults with known good system. 





@&® Vehicle OK. 


REPLACE booster. 
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Brake Pedal Height 

A low brake pedal complaint can occur because the 
owner's previous vehicle had different brake pedal 
"feel." To determine if pedal height and travel are 
within the vehicle design standards, use the 
following procedures. 


With the engine running for full power brake 

operation and the parking brake fully released, 

measure the brake pedal free height, and check the 
brake pedal travel with the use of the Brake Pedal 

Effort Gauge, Rotunda Model 021-00001, or 

equivalent, as follows: 

1. Insert a slender, sharp-pointed prod through 
the carpet and sound deadener to the dash 
panel metal. Measure the distance to the center 
top of the brake pedal pad. 

2. If the position of the pedal is not 190 mm 
(7 1/2 in), check the brake pedal for missing, 
worn, or damaged bushings, or loose attaching 
bolts, and replace them, if required. Also check 
that the floor pan has not been distorted or the 
brake pedai bent. 

3. If the pedal free height is still out of 
specification, check the brake pedal, booster, 
or master cylinder to be sure the correct parts 





a 


are installed. Replace the worn or damaged 
parts as necessary. 


Brake Pedal Free Height Measurements 









190 MM (7% IN.) 


FLOOR 
PAN 


eat Hagen 
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Brake Pedal Travel Measurement 
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1. Make sure the parking brake is released. 


correct level. 


2. Make sure the master cylinder is filled to the 





pedal pad. 


ROTUNDA BRAKE PEDAL 
EFFORT GAUGE 
MODEL 021-00001 





1525-28 





3. __ Install the brake pedal effort gauge on the brake 


4. Make sure the rear brakes are fully adjusted by 
applying a 500N (110 ibs) load to the pedal. 








. If the above steps do not bring the brake travel 





Hook @ stee! measuring tape to the brake pedal. 
Measure and record the distance from the 
brake pedal free height position to the 
reference point, at the six o'clock position on 
the steering wheel rim. 


With the steel tape still hooked to the brake 
pedal, depress the brake pedal by pressing 
downward on the brake pedal effort gauge. 
Apply a 25-pound load to the center of the 
pedal. Maintain the pedal load and measure the 
distance from the brake pedal to the fixed 
reference point on the steering wheel rim 
Parallel to the centerline of the steering column. 


The difference between the brake pedal free 
height and the depressed pedal measurement 
under a 25-pound load should be 56mm 
(2 7/32 in.) plus or minus 10mm (1/32 in.). 


If the pedal travel is more than specification, 
make several reverse stops and forward stops. 
Move the vehicle in reverse and forward for 
approximately ten feet; then, apply the brakes 
holding the brake pedal down until the vehicle is 
compietely stopped. This will actuate the brake 
self-adjusters. If these stops do not bring the 
brake pedal travel within specification, make 
several additional forward and reverse stops as 
outlined above. 


If the second series of stops does not bring 
brake pedal travel within specification, then, 
remove brake drums, and check the brake 
adjusters to make sure they are functioning. 
Check brake linings for wear or damage. 
Service or replace all worn or damaged parts 
and non-functioning adjusters. Adjust the brake 
lining outside diameter to the approximate 
inside diameter of the brake drum with brake 
adjustment gauge, Tool D81L-1103-A, or 
equivalent. 


If all the drum brake adjusters, brake. drums, 
and brake shoe linings are functional and the 
brake travel is not within specifications, check 
the pedal assembly for missing or worn 
bushings or loose attachments. 


within specification, bleed the brake system. 








Brake Shudder 


When investigating customer complaints of brake 
shudder, it is important that the condition is 
accurately diagnosed before carrying out corrective 
actions. Failure to do this may result in unnecessary 
work and replacement of serviceable components 
without correcting the customer complaint. 


Therefors, should a customer express concern 
about brake shudder the sequence and procedures 
detailed in this procedure must be followed exactly 
to ensure that the shudder condition is eliminated. 


This procedure is divided into two sections, a 
diagnostic procedure chart shown below, and 
explanatory notes for the chart. 
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Brake Shudder Diagnostic Chart 










CHECK TIRE 
PRESSURE. 
CONDITION. TPE. 
‘SPECIFICATION 
SEE NOTE? 























CHECK 
waeeuting —_ [|>-————— 
ASSEMBLY RUN-OUT 

‘SEE NOTE? necro 
CHECK 
Wee. 
RUN-OUT 

SEE NOTE 2 





SEPARATE WHET) 

























CHEEK ROTOR 






















































CHECK CONDITION} 
‘OF PADS & DISCS. 
SEE NOTE 7 






CHECK FOR 
DISC THICKNESS 
VARIATION 

SEE NOTE 7 
















































































ROAD-TEST TO 
CONFIRM REPAIR 
SEE NOTES 



































BRAKE ASSEMBLY| 
SEE NOTE 6 


SRANCE SoTR] | AND Tine uwour 
Frontwneecs| | REALIGN ste wove? 
On veniece 
Senor & wR OK 
REPLACE TNSTALL 
Woe new nua 
TOAD TEST 
seenore « — NO SHUDDER 
[Ream oRaxE] TERR BRAKE tisewr 
shuooer nor NOT Ox ‘SHUDDER 
eupent tvioen 
FERGTE FRONT FENOVE FORD. 
‘nono wneee meer cueex 
eno Oise Gonsition oF 








NOT OX. 





















REPAIR AS 
NECESSARY AND 
RE-AOADTEST 
SEENOTE 4 





OK NO SHUDDER 
EVIDENT, 
























































nofox 
not OK ox | 
t ¥ | [SHUDDER STIL 
TST TRSTaL enoe 
Sen moron { 
AoroOR i SaEoe nee 
[CHECK ROTOR | FLANGE RUN-OUT| 
nONoUT ox Seenores | wot 
woree Lecter | 
1OT.0 INSTALL 
maroarTiow ROTOR new vse. 
ouius |—oK—4 Pance 
: see Mote 6 
PRS s MARK ROTOR/HUB 
AELATHE posiToN 
wofox 
TiN meassewece " 
BRAKES: oh OT OR, 
SHEER AOE 
novo. |} ele] 
O.K. SEE NOTE? Jot Ox, CONFIRM REPAIR INSTALL NEW] 
i | Seenores a 
Fr new) INSTALL wor OC ND SHUDDER: 
nDTOR new SPnbue Soser 


©.K. NO SHUDDER, 
EVIDENT 
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Brake Shudder 
Explanatory Notes 


NOTE 1: TIRE CONDITION/SPECIFICATION 
PRESSURE 


INSPECT WHEEL AND 
TIRE CONDITION 

IF NECESSARY, REFER 
TO SECTION 11-17 





H4439-8 


Visually examine front and rear tires and wheel 
assemblies for damage such as uneven wear, tread 
wash-outs, or sidewall damage. Make sure the tires 
are of the same size, type and where possible same 
manufacture. Any tire or wheel that is damaged 
should be replaced. If necessary, refer to Section 
11-01. 


Wheels -and tires must be cleared of any foreign 
matter and tire pressures adjusted to the correct 
specification as detailed in Section 11-17. 


If tires exhibit biased wear or feathering, the cause 
must be corrected. Check steering and suspension 
components for damage/wear and, if necessary, 
check and adjust steering geometry. If necessary, 
refer to Section 14-01. 








NOTE 2: FRONT WHEEL, TIRE AND HUB 
RADIAL RUNOUT 





CHECK TOTAL RADIAL 
RUNOUT HERE 


H4ai9.A, 





Wheel and tire assembly runout check: 


Jack the front of the vehicle off the ground, and 
place a support underneath the control arm to 
prevent suspension movement. Using a dial 
indicator, measure the radial runout of the tire at the 
center and outside ribs of the tread face. Mark low 
and high positions of radial runout. Radial runout 
must not exceed 1.6mm (0.063 in.). 
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Wheel runout check: 


Readjust the gauge mounting brackets and using a 
dial gauge, measure the wheel rim runout and 





Remove the wheel, reposition the dial indicator and 
measure the spindle hub radial runout. The total 
indicator reading of the hub spigot runout must not 
exceed 0.08mm (0.003 in.). 


record high and low positions. The wheel rim runout 
must not exceed 1.0mm (0.039 in.). Measure wheel 
radial runout at the wheel rim along the inside edge 
of the flange. If indicator reading is in excess of 
4.0mm (0.039 in.), the hub radial runout must be 


this indicates the wheel itself is outside specification 


NOTE: If the spindle runout is within specification, 


and must be replaced. 
If the spindle hub is outside specification, the hub 


checked. as.detalled below: should be replaced. If necessary, refer to Section 


11-16, The front wheel/tire and hub assembly radial 
runout should be rechecked until an OK condition is 
reached. 


If a new hub is installed, index the hub to the rotor 
using the procedure outlined in NOTE 7. 


CHECK WHEEL 
RADIAL RUNOUT AT 
MACHINED SURFACE 










NOTE 3: BALANCE FRONT ROAD WHEELS: 





—" 
XQ insive oF 
WHEEL 


Haas2.6 


NOTE: If the reading for wheel runout is within 
specification and tire runout is outside specification, 
the tire must be rotated on the wheel rim until the tire 
runout is within specification. Recheck tire radial 
runout until an OK specification is obtained. 





\t rot 


XR4TI BALANCER 





Hub runout check: 


WEIGHTS H4450-A, 








DIAL 


INDICATOR Check front wheel and tire assembly balance. If 


necessary, refer to Section 11-01. 


Front road wheels must be balanced on the vehicle, 
both statically and dynamically. 






SPINDLE HUB 
RUNOUT CHECK 
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NOTE 4: ROAD TEST ONE 


Customer complaints of brake shudder can often be 
influenced by factors independent of the braking 
system. Therefore, it is important that you adhere as 
closely as possible to the procedure detailed below 
in order that the causes of the customer complaint 
can be accurately identified. 


1. Drive the vehicle up to speed. 


NOTE: Brake shudder has been found to be most 
apparent when braking from speeds around 112 to 
120 kph (70 to 75 mph). Therefore, subject to local 
road conditions/speed limits the vehicle should be 
driven as naar to the spead as possible during the 
road test. 


2. When safe to do so, apply the footbrake and 
brake lightly to rest, noting the speeds at which 
shudder is apparent. (Identified by steering 
wheel vibration and brake pedal pulsation.) 


3. Repeat Steps 1 and 2 twice more, to confirm 
the critical speed ranges. 


NOTE: Allow 1.6 km (1 mi) between each 
application to allow the brakes to cool. 


4. Return to the critical shudder speed, but, 
instead of applying the foot brake, apply the 
handbrake lightly with the release button 
depressed. Check for vibration through the 
handbrake and/or steering wheel. 


¢ If vibration is apparent when carrying out the 
handbrake test, this indicates tear brake 
shudder is present. This must be investigated 
and eliminated before investigating whether 
front brake shudder is also present. 


If vibration is only apparent when the 
footbrake is applied, it can be assumed the 
rear brakes are functioning satisfactorily. In 
these circumstances continue with the front 
brake diagnostic sequence. 


NOTE 5: ROAD TEST TWO 


Road-test the vehicle as described in Steps 1, 2, and 
3 only of Road Test One, continue with the front 
brake diagnostic sequence only if footbrake 
shudder is still apparent. 


NOTE 6: REAR BRAKE SHUDDER 


If the road test has established a rear brake judder 
condition (Road Test One, Step 4) the following 
procedure must be used to isolate the cause. 


1. Mark the wheel in relation to the hub with a 
paint spot to ensure that the components are 
repositioned in the same position on 
reassembly. 


2, Remove both the rear wheels, mark the drums 
and hubs in relation to each other, and remove 
both drums. 





-—— 











ALIGNMENT 
MARKS, 


3. Check the condition of brake components for 
serviceability (e.g. lining condition, loose 
backing plate, contaminated linings and brake 
drum condition, etc.): Make sure the shoe to 
backing plate contact points and shoe ends are 
smeared with grease. If necessary, refer to 
Section 12-02. 


SELF ADJUSTER 
ASSEMBLY WHEEL PARKING 
CYLINDER BRAKE STRUT 
PRIMARY 


BRAKE SHOE | 








RETURN 
PLATE SPRING 


BACKING 


Ha222-8 


NOTE: If any components require replacing or 
repair, this should be carried out and the vehicle 
road-tested as detailed in NOTE 4, Step 4 before 
continuing with the brake shudder procedure. 
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DIAGNOSTIC PROCEDURES (Continued) 





4. If no corrective action is necessary, measure 
the wheel flange runout using a dial indicator. BRAKE 
Position the indicator so that the stylus contacts DRUM 
the flange just outside the wheel studs. 






WHEEL FLANGE 
WHEEL HUB RUNOUT CHECK 


BRAKE DRUM 


RUNOUT CHECK RUNOUT CHECK 


DIAL 
INDICATOR 


HaaAs-A 


NOTE: If either reading is outside specification, 
install a new drum and make a second runout check. 


9. If necessary, assemble the brakes and install 
the drum. Mark the relative position of the hub 
and drum using white paint or pin punch. Install 


a as: the road wheel and tighten the wheel nuts to 70 
5. Reposition the dial indicator mounting brackets, to 100 N-m (50 to 72 lb-ft). 


and measure the wheel flange hub runout. " 
7 ‘ 10. Road-test the vehicle (see Road Test Two) to 
NOTE: If either reading in Steps 4 and 5 is greater confirm the repair. If shudder is still evident, 


than 0.08mm (0.003 in.), a new wheel flange must proceed to the front brake shudder box on the 

be installed and the hub rechecked for runout. chart. 

6. Install washers of equal thickness to each of EEE 
the wheel studs, reverse the brake drum and 
install on the wheel flange as shown in Figure 7. 


. Install and tighten the wheel nuts. NOTE 7: FRONT BRAKE SHUDDER 


If the road test has established a front brake 
shudder condition, the following procedure should 
be used to isolate the cause. 








7. Mount the dial indicator and check the runout of 


the hub mounting face. This must be checked 1. Remove the wheel nuts. Before removing the 
first to ensure that the brake drum is correctly wheel, mark the wheel and one of the wheel 
located and seated onto hub and studs. studs so that the wheel can be installed in its 
‘ ; original position. 
8. Reposition dial gauge and check drum runout at 5 g 

the center of the braking surface. This must not 2, Examine the condition of the rotor and pad 
exceed 0.13mm (0.005 in.) total indicator assemblies. 

reading and should not exceed 0.03mm (0.001 et at i ; ‘ 
inch) within 30 degrees of its circumference. If there is visible evidence of lining deposits or 


light corrosion on the rotor this should be 
removed using emery paper and a flat block. 














REV, 08/87 


12-01-23 


DIAGNOSTIC PROCEDURES (Continued) 


Brake System Diagnosis 


12-01-23 





Check the parallelism (thickness variation) of 
the rotor using a suitable micrometer. Measure 
the rotor at eight positions 45 degrees apart 
about 15mm (1/2 in.) in from the outside 
diameter. 







0.07 mm 
0.0004 in. 
MAXIMUM. 
THICKNESS 
VARIATION 


Hasek 


NOTE: It is important to always check at a constant 

radius. 
lf any of these readings vary by 0.0imm 
(0.0004 in.) or more, the rotor should be 
reconditioned or new rotors should be installed. 
If necessary, refer to Section 12-20. 

NOTE: Wheel nuts must be used and reversed to 

prevent damage to wheel nut tapered seat. 

4. Using a suitable dial indicator and holing fixture, 
measure the rotor runout. Measure the runout 
about 10mm (7/16 in.) in from the outside 
diameter. 


6. Rotate the hub and rotor assembly. Record 
indicator reading. If runout is greater than 
0.08mm (0.003 in.) total indicator reading, the 
rotor should be repositioned on the hub at 90 
degree increments until the lowest reading is 
obtained. If runout cannot be reduced to an 
acceptable level with this method, replace the 
rotor. 











6. If less than 0.08mm (0.003 in.) total indicator 
reading cannot be obtained, remove the rotor, 
clean the spindle hub face and check hub face 
tunout just inside the wheel studs. This figure 
must be within 0.06mm (0.002 in.) total indicator 
reading. 


RUNOUT 





DIAL 
INDICATOR 


FLANGE 


NOTE: If the hub is outside specification a new 
spindle must be installed. If the hub runout is within 
specification, replace the rotor. 





7. Once areading of less than 0.08mm (0.003 in.) 
is obtained the position of hub and rotor must 
be marked elther witht paint or by punch marks. 


8. Install the brake caliper, pads and wheel. 
Tighten the lug nuts to 100 to 144 N-m (75 to 








105 lb-ft). 
st to confirm repai 
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DIAGNOSTIC PROCEDURES 


BRAKE SHUDDER NOTE: Wheel nuts must be used and reversed 


to prevent damage to wheel nut tapered seat. 
Explanatory Notes (Continued) p 2 Pr 


NOTE 7: FRONT BRAKE SHUDDER 


If the road test has established a front brake . Using a suitable dial indicator and holing fix- 
shudder condition, the following procedure ture, measure the rotor runout. Measure the 
should be used to Isolate the cause. runout about 10 mm (7/16 in.) in from the out- 
1. Remove the wheel nuts. Before removing the side diameter. 
wheel, mark the wheel and one of the wheel 
studs so that the wheel can be installed in 
its original position. 
. Examine the condition of the rotor and pad 
assemblies. 


lf there is visible evidence of lining deposits 
or light corrosion on the rotor this should be 
removed using emery paper and a flat block. 


Check the parallelism (thickness variation) RUNOUT 
of the rotor using a suitable micrometer. 0.08 MM 
Measure the rotor at eight positions 45 de- (.003 IN.) 
grees apart about 15 mm (1/2 in.) in from the x 
outside diameter. 


(0.004 in.) 

MAXIMUM 
THICHNESS 
VARIATION 


5. Rotate the hub and rotor assembly. Record 

Hagaa-n indicator reading. If runout is greater than 
0.08 mm (0.003 in.) total indicator reading, 

the rotor should be repositioned on the hub 

at 90 degree Increments until the’ lowest 

NOTE: It is important to always check at a con- reading is obtained. If runout cannot be re- 
stant radiue. duced to an acceptable level with this 


If any of these readings vary by 0.015 mm method, replace the rotor. 


(0.0006 in.) or more, the rotor should be 
reconditioned or new rotors should be in- 
stalled. If necessary, refer to Section 12-20. 
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DIAGNOSTIC PROCEDURES 





BRAKE SHUDDER 7. Once a reading of less than 0.08 mm (0.003 

In.) Is obtained the position of hub and rotor 
Explanatory Notes (Continued) must be marked either with paint or by 
NOTE 7: FRONT BRAKE SHUDDER punch marke. 


(Continued) 


6. If less than 0.08 mm (0.003 in.) total indicator 
reading cannot be obtained, remove the 
rotor, clean the spindle hub face and check 
hub face runout just inside the wheel studs. 
This figure must be within 0.06 mm (0.002 in.) 
total indicator reading. 


RUNOUT 


DIAL 
INDICATOR 





8. Install the brake caliper, pads and wheel. 
Tighten the lug nuts to 100 to 144 Nm (75 to 
105 Ib-ft). 


.--NOTE: if the hub is outside specification a new 
spindle must be installed. If the hub runout is 
within specification, replace the rotor. 





9. Road-test lo confirm repair. 
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SECTION 12-02 DRUM BRAKES 
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GENERAL SERVICE PROCEDURES 
Brake Drum Removal 





DESCRIPTION 





HAa221-A 
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GENERAL 


Stopping power Is provided by front disc brakes 
and rear drum brakes. The rear brake is a stan- 
dard non-servo, self-energizing design. The 
brakes are applied by a double-acting wheel 
cylinder mounted at the top of the backing 
plate. The primary and secondary brake shoes 
are attached to the backing plate with a hold- 
down spring, pin and washer. The brake linings 
are bonded to the brake shoes and contain a 
carbon compound for extended service life. 
When installed, the drum is attached to the 
wheel flange. 





SELF ADJUSTER 
ASSEMBLY WHEEL PARKING 
CYLINDER BRAKE STRUT 
PRIMARY 


BRAKE SHOE 







HOLD DOWN 


oN” 





BACKING RETURN 
PLATE SPRING 
4222-4, 











12-02-2 DRUM BRAKES 12-02-2 
Sa 


DESCRIPTION 





SELF-ADJUSTER OPERATION 


BRAKES NOT APPLIED BRAKES APPLIED 

































Without a self adjuster, the clearance between 
the drum and linings would increase as the |in- 
ings wear and become thinner. And, as the gap 
between the linings and drum increases, the 
brake pedal would have to be pushed further 
and further to move the linings into contact 
with the drum. The self adjuster eliminates the 
low brake pedal condition by maintaining a 
constant drum-to-lining clearance. As the lin- 
ings wear, the self adjuster automatically repo- 
sitions the brake shoes outward toward the 
drums. 


The self adjuster is mounted on the parking 
brake strut and consists of a cam, wheel and 
spring. The cam fits into a slot in the primary 
shoe. The cam rotates on a pivot pin when ex- 
cessive clearance exists between the drum and 
linings. The stationary wheel Is riveted to the 
strut. The wheel locks against the cam after the 
cam has rotated to a new position. The cam is 


SHOE CONTACTS CAM IS 
\, GAP BETWEEN PRIMARY CAM PULLED 
SH AS COs SHOE MOVES AWAY 
PRIMARY a OUTWARD ROM 
BRAKE ! ; WHEEL 
_ 
ay 
= YS 
PIVOT PIN CAM WHEEL SPRING PULLS CAM 
AROUND ON PIVOT PIN ieee 


held against the wheel by spring tension which 
prevents slippage between the serrated edges 
of the components. 


Before the cam can rotate, the brake pedal 
must be pushed and the linings must move out- 
ward against the brake drum. As the primary 
shoe moves, the gap between the shoe and the 
self adjuster closes. If the gap closes just as 
the shoes contact the drum, the adjustment is 
correct and no motion of the cam occurs. If the 
gap has closed, but the shoes have not contact- 
ed the drum, further outward movement of the 
shoe will cause the cam to rotate to a new posi- 
tion relative to the fixed wheel. As the shoe 
returns inward, the adjuster cam spring will im- 
mediately pull the cam into contact with the 
fixed wheel. The cam and the shoe are thereby 
held in the new adjusted position. 





PARKING BRAKE 


PARKING BRAKE 










SECONDARY 
PRIMARY STRUT 
BRAKE 
BRAKE SHOE 
SPRING: 
y 
PARKING PARKING 
BRAKE BRAKE 
CABLE LEVER H4226-A 





The parking brake cable is attached to the sec- 
ondary brake through a lever. When the parking 
brake is applied, the lever forces the secondary 
shoe outward against the drum. The pushing 
action used to apply the secondary shoe is 
transmitted through the parking brake strut to 
the primary shoe. 


oe gs es 
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CLEANING 


254 


WARNING: Breathing asbestos dust is hazard- 
ous to your health. 


Dust and dirt present on a brake and clutch as- 
sembly may contain asbestos fibers that are 
hazardous to your health when made airborne by 
cleaning with compressed air or by dry brushing. 





Wheel brake assemblies should be cleaned 
using a vacuum cleaner recommended for use 
with asbestos fibers, such as Rotunda Model 
091-00001, or equivalent. Dust and dirt from the 
vacuum should be disposed of in a manner that 
prevents dust exposure, such as sealed bags. 
The bag must be labeled per OSHA instructions 
and the trash hauler notified as to the bag’s 
contents. 


ete eee 














If a vacuum suitable for asbestos is not avail- 
able, cleaning should be done wet. If dust 
generation is still possible, technicians should 
wear government-approved toxic dust purifying 
respirators. 


Grinding or sanding on brake linings, pads, rotors, 
drums or clutch facings should be done while 
using properly exhaust-ventilated equipment. 


OSHA requires areas where asbestos dust gen- 
eration is possible to be isolated and posted 
with warning signs. Only technicians concerned 
with performing brake service should be present 
in the area. 


Denatured alcohol is acceptable for cleaning 
component parts provided the parts are com- 
pletely air dried and coated with brake fluid 
before installation. 


CAUTION: Do not use denatured alcohol for 
flushing system or cleaning assemblies where 
alcohol could be trapped and subsequently 
contaminate brake fluid. Contaminated fluid 
may cause eventual failure of rubber compo- 
nents in the system. 


To remove brake fluid contamination, clean all 
parts except the brake lining with denatured 
alcohol. Do not attempt to clean contaminated 
brake lining. Contaminated brake lining must 
be replaced. 


New brake drums are given a light coating of 
rustproofing oil to prevent the formation of rust 
on the braking surfaces while the drums are in 
storage. Carefully remove this rust-proofing oil 
before placing the drum in service to prevent any 
of this oil from getting on the brake shoe fac- 
ings. To ensure the cleanest possible surface, 
use a suitable volatile, non-toxic, greaseless 
type solvent. Do not use gasoline or kerosene as 
a portion of the diluted oil substance may be left 
on the braking surface. 


NOTE: The original equipment brake shoes 
contain a carbon compound rather than asbes- 
tos. However, this warning is provided in the 
event the original brake shoes were replaced 
with shoes containing asbestos or with shoes 
of unknown composition. 
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REMOVAL AND INSTALLATION 





DRUM BRAKE DISASSEMBLED VIEW 


NOTE: When it is necessary to replace linings, 
they must also be replaced on the opposite 
side of the vehicle. 


HOLD-DOWN 
PIN 
UPPER 
RETURN 
SPRING 
—2A225 


HOLD-DOWN 
SPRING AND 
WASHER 


PRIMARY 
BRAKE SHOE 
—2200 


LOWER 
RETURN 
SPRING 
—2A225 


P., 


WHEEL 
CYLINDER 
—2261 


HOLD DOWN 
SPRING 
AND 
WASHER 
—2A094 


ARKING 
BRAKE 
LEVER 


SECONDARY 
BRAKE SHOE 


=2200 HA196-A 
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REMOVAL AND INSTALLATION 


BRAKE SHOES 
Removal 


1. Remove the wheel and brake drum. Discard 
the brake drum retaining clip. 


RETAINING 
CLIP—DISCARD 





NOTE: Should difficulty be experienced in 
removal of the brake drum due to the action of 
the automatic self-adjuster mechanism, the 
self-adjuster may be released using the pro- 
cedure outlined in this section. 












2. Remove both brake shoe hold-down 
springs. To prevent rotation during removal, 
hold each hold-down pin head with a finger 
behind the backing plate. 


HOLD-DOWN 
WASHER, SPRING, PIN 


PRIMARY 
SHOE 











3. Pry the lower end of the primary shoe from 
its position against the anchor. 






PRIMARY SHOE 





Hasta 






4, Remove the lower return spring. 


RETURN SPRING 









H4419-4, 
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REMOVAL AND INSTALLATION 


BRAKE SHOES 


Removal (Continued) 


5. Remove the shoes and strut by passing the 
strut between the wheel cylinder and the hub. 


WHEEL CYLINDER 





6. Pull the top of the primary shoe away from 
the secondary shoe to disconnect the strut 
from the secondary shoe. 


SECONDARY 


Wo SHOE 







PRIMARY 
SHOE 


H4429-0 














7. Disconnect the parking brake cable from 
the secondary shoe lever. 


PARKING 
BRAKE 





SECONDARY 
SHOE 
H4-194-A. 


Pee a oes 


8. Remove the strut return opring from the 


secondary shoe. 


SECONDARY 


SPRING 
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REMOVAL AND INSTALLATION 


DRUM BRAKES 12-02-7 
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BRAKE SHOES 


Removal (Continued) 


9, Remove the adjuster cam spring. 


ee 


ADJUSTER CAM 
SPRING 





position. 






PRIMARY SHOE 


10. Pull the primary shoe away from the strut 
while rotating the cam to the fully released 










HA423.0 









— 
11. Remove the primary shoe spring. 


x PRIMARY 


SHOE 
SPRING 







PRIMARY SHOE 






Ha247-A 






PRIMARY SHOE 


Has25.4 
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REMOVAL AND INSTALLATION 




















DRUM BRAKES 
COMPONENT INSPECTION CHART 





SELF ADJUSTER 





* Free movement of cam 
— Ifa dragging or binding condition cannot be corrected, 
replace the assembly. 


© Loose or damaged cam pin 


* Loose or damaged wheel 
— The wheel must be securely peened to the strut. 


* Bends, twists or other distortion 
* Elongated or twisted parking brake lever slot 
* Damaged or worn teeth on cam and wheel 







STRUT FOR 
BENDS OR 
CAM FOR FREE DISTORTION 

MOVEMENT 










PARKING BRAKE 
LEVER SLOT— 
MUST NOT BE 

ELONGATED OR 

‘TWISTED 





















ATTACHING 
RIVET MUST 
BE TIGHT 
WHEEL MUST 
NOT ROTATE 


* Distortion or damage that may affect proper alignment of 
the shoes 










BACKING PLATE 


BEARING HUB. 
ATTACHING BOLTS, 
0) e 














Loose anchor plate rivets 

— The rivets must be tight and securely peened. 

Deep grooves in the backing plate ledges that could restrict 

shoe movement 

— If grooves exist after polishing, the backing plate must 
be replaced. Any attempt to remove the grooves by grind- 
ing may result in improper shoe-to-drum contact. 

Loose bearing hub attaching bolts 

— If necessary, tighten the bolts to 52 to 64 Nm (45 to 

48 \b-ft). 















LEDGES (6) 





SPRINGS * Separated or twisted coil 


Twisted, bent or damaged shanks 


Discoloration 
— Discoloration is a sign of brake overheating. Overheated 
springs lose some tension and should be replaced. 



















DAMAGED 
SPREAD OR K 
COLLAPSED SH 
COILS 









senror DISCOLORATION 
TWISTED 
‘SHANK 









(GH 4431-A) 
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REMOVAL AND INSTALLATION 


DRUM BRAKES 
COMPONENT INSPECTION CHART (Continued) 


COMPONENT 


WHEEL CYLINDERS © iLaaks 


WHEEL CYLINDER — Wheel cylinders should not be disassembled unless they 
BOOT—CHECK FOR are leaking. To check, carefully pull lower edges of wheel 
LEAKAGE cylinder boots away from cylinders to see if the interior of 

the cylinder is wet with brake fluid. Excessive fluid at this 
point indicates leakage past the piston cups and a need 
for wheel cylinder overhaul. A slight amount of fluid is 
nearly always present and acts as a lubricant for the 
piston. If evidence of leakage is noted, the cylinder should 
be disassembled, inspected and overhauled. 


* Looseness 
— If necessary, tighten the attaching bolts to 7 to 10 N-m 6 
to 7 lb-ft). 


A brake drum should be visually inspected and measured with 
an accurate drum micrometer. Before making an inspection or 
measurement, remove grease, brake fluid, and similar contam- 
inants from the brake drums, using denatured alcohol. 

Best snop practice requires measuring every drum with a drum 
micrometer regardless of visual inspection. The drum micro- 
meter is set to the drum diameter and indicates the amount 
and type of wear. Measure the diameter at various points, 45 
degrees apart around the circumference, and at the bottom of 
the deepest groove to determine if the drum requires replacement. 





DRUM 
MIGROMETER: CAUTION: If the braking surface diameter has worn in excess 
of the maximum diameter, shown in cast figures on the out- 
DRUM side of the drum, replace the drum. 
DIAMETER 
(255.55 mm 
(8.667 In) 


MAXIMUM 


(CH 4431-A) 
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REMOVAL AND INSTALLATION 












BRAKE SHOES 


Installation 


NOTE: Before installing the brake shoes make 
sure the wheel hub and wheel cylinder attaching 


bolts are tightened to specifications. 
Uy WHEEL 








TIGHTEN TO 
52 TO 64 N-m 
(45 TO 48 LB-FT) 


WHEEL 
CYLINDER 
ATTACHING 


TIGHTEN TO BOLT (2) 


7 TO 10 N-m (5 TO 7 LB-FT) 











1. Apply a light coating of the grease supplied 
with the new brake shoes or high temper- 
ature grease D7AZ-19590-A, or equivalent, to 
the support ledges where the brake shoes 
contact the backing plate. 





BACKING PLATE 
LUBRICATION 
POINTS 


=> 


(H4195-A) 








2. Connect the parking brake cable to the sec- 
ondary shoe lever. To connect the cable, 
position the cable end through the lever, 
grip the cable end with locking type pliers 
and push the lever against the spring until it 
can be rotated over the cable. 

When properly installed, the plastic washer 
will be between the spring and the lever. 













xy 
ROTATE INTO 
POSITION HERE 


LOCKING 


USE LEVER TO PLIERS 


COMPRESS 
SPRING 








Ha231-4 









3. Position the secondary shoe and install the 
hold-down spring 





HOLD-DOWN 
WASHER, 


SECONDARY 
SHOE 


Ha232-0 
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REMOVAL AND INSTALLATION 





BRAKE SHOES 


Installation (Continued) 


4, Install the strut and cam assembly on the 
primary shoe. 


PRIMARY SHOE 


H4425-A 





5. Rotate the cam to the fully released position. 


PRIMARY SHOE 

















6. Install the adjuster cam spring. 






ge 


ADJUSTER CAM 
SPRING 






PRIMARY 
SHOE SPRING 


PRIMARY SHOE 
H4424-8 
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REMOVAL AND INSTALLATION 


BRAKE SHOES i 


Installation (Continued) 


8, Install the strut spring in the secondary shoe 
and then in the strut. 





4432.4 








Q. Place the strut on the parking brake lever 
and move the primary shoe toward the 
backing plate. The strut will then “click” in- 
to place over the parking brake lever and 
secondary shoe web. 


ROTATE 

PRIMARY STRUT 
SHOE INTO ENGAGE 
POSITION —. PARKING BRAKE 


" LEVER AND SHOE 











140. Install the lower shoe spring with the longer 
leg on the secondary shoe. 





0" 
RETURN SPRING 






HAs19-A 





141. Pry the lower end of the primary shoe into 
position against the anchor while holding 


the top of the shoe against the backing 
plate, in contact with the cylinder piston. 
Take care not to damage the cylinder boot. 


PRIMARY SHOE 








OOS 4249-4 
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REMOVAL AND INSTALLATION 


BRAKE SHOES 


Installation (Continued) 
12. Install the primary shoe hold-down pin, 
spring, and washer. 


HOLD-DOWN 
WASHER, SPRING, PIN 


PRIMARY 
SHOE 


















13, Make sure the Neel of eacn brake shoe Is 
located behind the anchor plate. 
Check each brake component for proper in- 
Stallation. The following illustration can be 
used as a guide. 


SELF ADJUSTER 
‘ASSEMBLY = WHEEL PARKING 
CYLINDER RAKE STRUT 








PRIMARY 
BRAKE SHOE 


SO 
ANCHOR: S y SECONDARY 
BRAKE SHOE 










BACKING RETURN 
PLATE SPRING 
Haz22-0 


14. If necessary, push the adjuster cam to the 
release position. 


SELF ADJUSTER 
SCREWDRIVER CAM 





H4191-8 


15. Install both brake drums. 


16. Push the brake pedal hard twice to set the 
self-adjuster cam position. The cam will 
make a ratcheting sound as it resets. 


17. Adjust the parking brake cable as neces- 
sary, as described in Section 12-70. 


bd 
oO —_ 


WHEEL CYLINDER 


Removal 


1. Remove the wheel and brake drum. 





BACKING 
PLATE 
2211 (RH) ATTACHING 
—2212 (LH) BOLTS 
O-RING 
£453000-S 
WHEEL 
CYLINDER 
—2261 





H4199-4 





WHEEL CYLINDER 
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REMOVAL AND INSTALLATION 


Removal (Continued) 


2. Disconnect the wheel cylinder brake line. 
Plug the line to prevent loss of fluid and en- 
try of dirt. 





BRAKE LINE 
FITTING 


4197-0 


3, Pull the primary shoe away from the wheel 
cylinder. The self-adjuster cam will rotate 
outward to hold the brake shoes away from 
the wheel cylinder. 


PRIMARY 


BRAKE SHOE Ee 


CYLINDER 





ADJUSTER DJUSTER 


CAM WHEEL H4198-A 


4, Remove the wheel cylinder attaching bol 
the wheel cylinder, and the O-rin 
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Installation 


4. Install the O-ring on the wheel cylinder. 





WHEEL 
CYLINDER 
ad 









. Position the wheel cylinder and install the 
attaching bolts. 








Tighten the attaching bolts to 7 to 10N-m (6 


to 7 Ib-ft). 
WHEEL 
CYLINDER 
ATTACHING 
TIGHTEN TO BOLT (2 









7-10 Nm (5-7 LB-FT) 


H4233-0 
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REMOVAL AND INSTALLATION 


WHEEL CYLINDER 





Installation (Continued) 
3. Connect the brake line. 


LINE 
WRENCH 






BRAKE LINE 
FITTING 


HA197-8 








4. Using a screwdriver, push the adjuster cam 
to the released position. 


SELF ADJUSTER 
SCREWDRIVER CAM 








HAI91-A 


5. Install the brake drum. 

6. Bleed the rear brakes. 
NOTE: If a pressure bleeder is used, push the 
brake pedal hard twice to set the self adjuster 
cam position. The cam will make a ratcheting 
sound as it resets. 





7. Install the wheel. 


BACKING PLATE 


Removal 


1. Remove the wheel and brake drum. 
2. Remove the brake shoes. If necessary, refer 
to the procedure elsewhere in this section. 


3. Spread the retaining clip and pull the park- 
ing brake cable out of the backing plate. 












PARKING 
RETAINING BRAKE CABLE 
CLIP 
4201-4 


(he eee 





4. Disconnect the wheel cylinder brake line. 
Plug the line to prevent loss of fluid and en- 
try of dirt. 


BRAKE LINE 
FITTING 












HAI97-A 
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REMOVAL AND INSTALLATION 


BACKING PLATE 


Removal (Continued) 


5. Remove the wheel flange and bearing hub. 
If necessary, refer to Section 11-15. 





WASHER 
—EB30819-S 







WHEEL HuB 


FLANGE FLANGE .—4K017 

ATTACHING 1108 ASSEMBLY 
NUT HALFSHAFT 

—£822078-S idea 





NOTE: The wheel flanae attaching nuts are left- 
and right-hand threaded. The right-hand thread 


is located on the right side of the vehicle. 







LEFT RIGHT 
HAND HAND 
THREAD THREAD 





A> 








a 


COUNTER: 

CLOCKWISE CLOCKWISE 

TO LOOSEN TO LOOSEN 
VIEW FROM TOP OF VEHICLE 






TURN 


5748-4 





6. Remove the backing plate. 















Installation 


4. If the backing plate is being replaced, trans- 
fer the wheel cylinder, parking brake stop 
plunger to the new backing plate. 


WHEEL 
CYLINDER 
—2261 


PARKING 
PARKING BRAKE 





BRAKE 
CABLE PLUNGER 
ABUTMENT EUNGES 
H4206-A 


2. Position the backing plate over the 
halfshaft. 

3. Install the bearing hub and wheel flange. If 
necessary, refer to Section 11-15. 















4. Connect the brake line. 


LINE 
WRENCH 








BRAKE LINE 
FITTING 






HA197-8 
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REMOVAL AND INSTALLATION 





BACKING PLATE 


Installation (Continued) 


5. Push the parking brake cable through the 
backing plate. Make sure the cable retain- 
ing clip is engaged on inner face of cable 
abutment. 





SCREWDRIVER 





PARKING 
RETAINING BRAKE CABLE 
CLIP 


HA201-8 


6. Install the brake shoes. If necessary, refer 
to the procedure elsewhere in this section. 

7. Install the brake drum and wheel. Tighten 
the wheel attaching nut to 70 to 100 N-m (65 
10 70 ID-Tt). 


8. Bleed the brakes. If necessary, refer to Sec- 
tion 12-80. 





DISASSEMBLY AND ASSEMBLY 





WHEEL CYLINDER 





BLEEDER 
SCREW 


WHEEL 
@. CYLINDER a 
Gg 


DUST 
BOOT 


~ 7 Boge] 


PISTON 
4209-4 














Disassembly 


1. Remove the dust boots, pistons and spring. 
Discard the boots. 


2. Remove the bleeder screw. 


3. Remove the seals from the pistons and 
discard. 


4. Wash the cylinder and pistons with clean 
denatured alcohol and dry with compressed 
air. Do not use kerosene or gasoline for 
cleaning wheel cylinder parts. The use of 
these as solvents or any other with a trace 
of mineral oil will damage rubber parts. 


5. Make sure the bleeder holes in the cylinder 
and bleeder screw are open. 


6. Inspect the pistons for scratches, scoring, 
or other damage. Replace if necessary. 


Inspection 


Inspect cylinder bore for scores, scratches, or 
corrosion. Light scratches or slightly corroded 
spots may be polished out with crocus cloth. 
Never use emery cloth or sandpaper. If 
scratches or corrosion are too deep to be 
polished out, replace the cylinder. 


Staining should not be confused with corro- 
sion. Corrosion can be identified as pits or 
excessive roughness. 


Do not hone wheel cylinder bores, When the 
wheel cylinders are overhauled, it is recom- 
mended that the cylinder body be replaced 
rather than “cleaned up” by honing the bore. 
Wheel cylinder bores have a hard, highly 
polished surface. Honing will destroy this sur- 
face, leaving a softer and rougher surface which 
will cause more rapid wear of rubber cups. 


wil caactire 
CYLINDER | Hi 
& 
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DISASSEMBLY AND ASSEMBLY 












WHEEL CYLINDER (Continued) 


Assembly 


1. Install the seals in the piston grooves. 


2. Lubricate the cylinder bore and pistons 
with heavy-duty brake fluid. 


3. Install the spring, pistons, and boots. 
. Install the bleeder screw. 


GENERAL SERVICE PROCEDURES 


Brake Drum Removal 


Should difficulty be experienced in removal of 
the brake drums due to the action of the 
automatic self-adjuster mechanism, the self- 
adjuster may be released using the procedure 
outlined below. 

41. Remove the wheel cylinder attaching bolts. 


2. Push the wheel cylinder away from the 
backing plate to provide an access opening 
in the backing plate. 

3. Insert a thin bladed screwdriver through the 
backing plato and rotate the self-adjuster 
cam to the released position. 


WHEEL 
SCREWDRIVER CYLINDER 
Ee 









G = 


A 
SELF ADJUSTER~— 
CAM 4254.4 


NOTE: Drum is shown removed to allow view of 
release operation. 
4. Remove the brake drum. 


5. Position the wheel cylinders and install the 
attaching bolts. Tighten the attaching bolts 
to 7 to 10 N-m (5 to 7 Ib-ft). 
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2221 H4231-A 


Stopping power for the XR4Ti is provided by 
front disc brakes and rear drum brakes. The 
dise brake Is a single piston, floating caliper 
design. The caliper assembly slides on. two 
anchor pins which also act as the attaching 
bolts between the caliper and anchor plate. The 
caliper assembly consists of a nodular iron 
housing, the brake pads and a sealed piston. A 
molded rubber dust boot is installed around the 
outer end of the piston to keep dirt and mois- 
ture from entering the caliper bore. A seal is 
located in the caliper bore to prevent leakage of 









Caliper ...... 00. e eee eee eee eee 9 
DESCRIPTION 
Ne CALIPER 
SEAL’ BvEHING s eon pee hydraulic fluid between the piston and caliper 
—2L527 PLATE bore. The piston seal also pulls the piston away 
from the rotor when the brakes are released. 
The rotor is a cast.iron, ventilated design with 
the cooling fins sandwiched between the brak- 
ing surfaces. The wheel hub is not an integral 
part of the rotor. 
An indicator light, located in the instrument 
cluster, will come on when either inboard brake 
pad has worn to a thickness of 1.5 mm. If the 
FRA light is on, remove the front wheels and check 
—2001 the pad thickness. Worn pads must be replaced. 
ANTI If the pads are not worn, check for a problem in 
RATTLE the indicator light circuit. 
SPRING 
DUST —2B486 
BOOT 


SENSOR 
TO AUXILIARY, CONNECTOR 


WARNING MODULE 





H4236-A 
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CLEANING 
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HA230-A 


WARNING: Breathing asbestos dust is hazard- 
ous to your health. 


Dust and dirt present on a brake and clutch 
assembly may contain asbestos fibers that are 
hazardous to your health when made airborne 
by cleaning with compressed air or by dry 
brushing. 


Wheel brake assemblies should be cleaned us- 
ing a vacuum cleaner recommended for use 
with asbestos fibers, such as the Rotunda 
Model 091-00001 Brake Service Vacuum, or 
equivalent. Dust and dirt from the vacuum 
should be disposed of in a manner that pre- 
vents dust exposure, such as sealed bags. The 
bag must be labeled per OSHA instructions and 
the trash hauler notified as to the bag’s 
contents. 


If a vacuum suitable for asbestos is not avail- 
able, cleaning should be done wet. If dust 
generation is still possible, technicians should 
wear government-approved toxic dust purifying 
respirators. 


Grinding or sanding on brake linings, pads, 
rotors, drums or clutch facings should be done 
while using proper exhaust-ventilated 
equipment. 


OSHA requires areas where asbestos dust gon- 
eration is possible to be isolated and posted 
with warning signs. Only technicians con- 
cerned with performing brake service should be 
present in the area. 


Denatured alcohol is acceptable for cleaning 
component parts provided the parts are com- 
pletely air dried and coated with brake fluid 
before installation. 


CAUTION: Do not use denatured alcohol for 
flushing system or cleaning assemblies where 
alcohol could be trapped and subsequently 
contaminate brake fluid. Contaminated fluid 
may cause eventual failure of rubber compo- 
nents in the system. 


To remove brake fluid contamination, clean all 
parts except the brake pads with denatured 
alcohol. Do not attempt ta clean contaminated 
brake pads. 


Contaminated brake pads must be replaced. 





REMOVAL AND INSTALLATION 








BRAKE PADS 


Removal 
4. Remove approximately one-third of the 
brake fluid from the master cylinder. 
2, Remove the wheel : 


3. Disconnect the wear sensor wiring connec- 
tor from the harness. 


NOTE: To separate the connector press the 
pads on the harness connector and pull apart. 







WEAR 
SENSOR 


WIRING 
CONNECTOR 


\.PADS AND PULL APART] 
HA234.A 
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REMOVAL AND INSTALLATION (Continued) 





BRAKE PADS Installation 

Removal (Continued) 4. Using a C-clamp or Disc Brake Pad 
Spreader D79L-2196-A, or equivalent, push 

4. Remove the caliper-to-anchor plate attach- the piston back into the caliper bore. Use 


ing pins and lift the caliper assembly off the care to prevent damage to the piston boot. 
rotor without disconnecting the hydraulic 
hose. The anti-rattle spring will fall off when 
the caliper assembly is removed. 


CALIPER-TO- 
ANCHOR PLATE 
ATTACHING PINS 





4230-4 





2. Install the inboard and outboard pads. 


Remove the backing paper from the out- 
board pad before installation. 









PUSH 
RETAINING 
CLIPS INTO’ 

PISTON 











OUTBOARD 
PAD 






INBOARD 
PAD 






H4297-A 


INBOARD PAD HA240-4 
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REMOVAL AND INSTALLATION 
aS —, 

BRAKE PADS (caution: When the caliper is installed, make 


Installation (Continued) 
3. Position the caliper over the rotor. Make 


sure the brake pads are properly engaged 
on the anchor plate. 


BRAKE PAD 







ANCHOR 





NOTE: Tho coneor wire must be positioned be. 
tween the caliper and anchor before installing 
the caliper attaching bolts. 








P 
ae 
R 














sure the brake hose has not been “kinked” by 
rotation of the caliper. If the caliper is rotated 
during installation, the “wound-up” or “kinked” 
condition may cause the flexible hose to forma 
loop which tightens and rubs against itself 
when the front wheels are near the steering 


stops. 


FLEXIBLE BRAKE HOSE 
CORRECTLY 
POSITIONED 





FLEXIBLE HOSE 
INCORRECTLY POSITIONED 


FORMING A LOOP 
Pa 5 
a TD 
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REMOVAL AND INSTALLATION 


BRAKE PADS (Continued) 


Installation (Continued) 


4. Install the caliper-to-anchor attaching pins. 
Tighten the bolts to 25-30 N-m (18-23 Ib. ft.). 


TIGHTEN TO 
25-30 N-m - 
i (18-23 LB.FT.) 


HA241-A 





6. Connect the wear sensor. Make sure the 


-ring is in position before making the 





connection. 


WEAR SENSOR 
WIRING CONNECTION 





Haz4z- 





5. Install the anti-rattle spring. 


SPRING 
END FITS 
UNDER 


RATTLE 
SPRING 


HAA15-A 















7. Position the wear sensor 
in the routing clip. 

8. Install the wheel. 

9. Pump the brake pedal before moving the 
vehicle. This will position the brake pads. 


10. Check the master cylinder fluid level. Add 
fluid as necessary. 


ng connector 





ENSOR 
CONNECTOR 
ROUTING 
CLIP 
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REMOVAL AND INSTALLATION 





i CALIPER ASSEMBLY | 


Removal 


4. Remove the caliper from the anchor plate. If 
necessary, refer to the procedure in this 
section. 

2. Loosen the brake hose -at the caliper. 
Rotate the caliper to disconnect from the 
brake hose. 


Plug the line to prevent loss of fluid and en- 
try of dirt. 






LOOSEN TO 
DISCONNECT 
BRAKE LINE 


H4a246.A 


Installation 


1. Connect the brake hose to the caliper. 
Tighten the fitting securely. 

2. Install the caliper on the anchor plate. If 
necessary, refer to the procedure in this 
section. 

3. Bleed the brake system. If necessary, refer 
to Section 12-80. 








ROTOR 


Removal 


4. Remove the wheel. 
2. Remove the anchor plate attaching bolts. 





eee ANCHOR PLATE 
ATTACHING BOLTS dacaeh, 





3. Lift the caliper and anchor plate assembly off 
the rotor and suspend with wire. 


SUSPEND 


H4g98-A 
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REMOVAL AND INSTALLATION 


ROTOR 


Removal (Continued) 


4. Remove the rotor retaining clip and the 
rotor. 


s&- 


® 


RETAINING 
cup 


NOTE: The hub and rotor are a matched and 
halanced assambly. Refore ramoving the rotor, 
locate the paint mark or etch mark that indl- 
cates proper hub-to-rotor alignment. If the 
marks are not present, mark the hub and rotor 
for assembly alignment. Failure to properly 
align the hub and rotor can result in an im- 
balance condition. 


If the rotor has been removed without align- 
ment marks, the rotor must be re-indexed. If 
necessary, refer to the procedure in this 
section. 


INDEX 
ROTOR 
BEFORE 
REMOVAL 





Installation 


1. Install the rotor using the balance marks for 
alignment reference. 

2. Position the caliper over the rotor and install 
the anchor plate-to-spindle carrier attaching 
bolts. Tighten the bolts to 51-61 N-m (43-44 


Ib. ft,). 
3. Install the wheel. 


CALIPER 


TIGHTEN TO 
51-61 Nm 
(43-44 lb-ft) 


CALIPER ANCHOR PLATE 


Removal 
1, Remove the wheel. 


2. Remove the caliper-to-anchor plate attach- 


Ing pins. CALIPER-TO- 
ANCHOR PLATE 





SUPPLEMENT 1 
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REMOVAL AND INSTALLATION 


CALIPER ANCHOR 


Removal (Continued) 
3. Slide the caliper off the rotor. Suspend the 
caliper with wire. 


SUSPEND 


H4399-A, 


4, Remove the caliper anchor plate attaching 
bolts and the caliper anchor. 


CALIPER ANCHOR 
ATTACHING 
BOLTS 


ANCHOR 





















Installation 









1. Position the anchor plate on the spindle 
carrier and install the anchor plate attach- 
ing bolts. Tighten the attaching bolts to 
51-61 N-m (43-44 Ib. ft.). 







TIGHTEN THE 
ATTACHING BOLTS 

TO 51-61 N-m 
43-44 LB.-FT.) 


2. Position the caliper over the rotor and in- 
stall the caliper-to-anchor plate attaching 
bolts. Tighten tne attacning bolts to 25-30 
N-m (18-23 Ib. ft.). 


3. Install the wheel. 


CALIPER-TO- 







Tie ea 


25-30 N-m - 
(18-23 LB.-FT.) 
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DISASSEMBLY AND ASSEMBLY 
————— 
CALIPER 


Disassembly 


SEAL BUSHING 


Wien 
Sy 


DUST 
BOOT H4408-A 





CALIPER 





1. Remove the caliper assembly and the brake 
pads. If necessary, refer to the procedure in 
this section. 





2. Open the bleeder screw and drain the brake 
fluid out of the caliper. Close the bleeder 
screw. 


HAZ50-A 














3. Position a block of wood or a roll of shop 
towels between the piston and the caliper. 





4. To remove the piston, apply air pressure 
through the fluid inlet port. Apply only 
enough air pressure to ease the piston out 
of the caliper. 












4252-0 


WARNING: Do not use an excessive amount of 
air pressure to remove the piston. Excessive 
pressure can force the piston out with enough 
force to cause personal Injury. Never attempt to 
catch the piston by hand as it comes out of the 
bore. 


NOTE: An alternate procedure would be to use 
tools T73L-2196A Disc Brake Piston Remover 
and TS50T-100-A Slide Hammer installed to- 
gether on the caliper piston. 







4. Remove the dust boot from the piston and 
discard. 





DUST 
BOOT H4253-A 


12-20-10 


DISC BRAKES 


12-20-10 





DISASSEMBLY AND ASSEMBLY 





[ CALIPER 
Disassembly (Continued) 


5, Remove the piston seal from the caliper 
and discard. Use a plastic stick or pencil to 
remove the seal. Do not use a screwdriver 
or other metal tool. A metal tool can scratch 
or nick the seal groove resulting in a possi- 
ble seal leak, 









PISTON 
SEAL 


Sy 
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6. Remove the caliper anchor pin bushing. 






BUSHING 
REMOVAL 


NEEDLE 
NOSE 
PLIERS 











a eh 
7. Remove the caliper anchor pin seal. 


SCREWDRIVER 


Assembly 


4. Install the caliper anchor pin seal. 


Spray the seal with silicone lubricant to aid 
installation. 





HAd02-A 
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2. Install the caliper anchor pin bushing. 





OVERLAP 
BUSHING 

DURING 
INSTALLATION 






4403-4 


Overlap the edges of the bushing slightly to fit the 
bushing into the seal. After installation, press the 
bushing against the seal to remove the overlapping. 
When properly installed, the ends of the bushing 
must be butted against each other. 


pa 





3. Lubricate a new piston seal with brake fluid and 
install in the seal groove. 


Be sure the seal does not become twisted but is 
firmly seated in the groove. 


PISTON 
SEAL 


44250.4, 








4. Install the dust boot on the piston. 


Position the dust boot at the bottom of the 
piston. Hold the dust boot on the piston and pull 
on the seal lip until the seal unfolds, allowing 
the lip seal to extend beyond the bottom of the 
piston. 





uP Dust BOOT 
H4409-A 














5. While holding the dust boot on the piston, fit the 
seal lip in the caliper bore and push the piston 
into the caliper. 


As the piston enters the bore. the dust hoot will 
re-fold to its original shape. 


PUSH 
PISTON 
INTO CALIPER 


Haaio.8 
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DISASSEMBLY AND ASSEMBLY (Continued) 


COMPONENT INSPECTION CHART 
BRAKE CALIPER 


NOTE: Wash the caliper with clean denatured alcoho! and dry with compressed air. Do not use 
petroleum-based solvents, kerosene, or gasoline to clean brake parts. Even a trace of mineral oil ina 
brake hydraulic system can cause damage to rubber parts. 





COMPONENT CHECK FOR 


CALIPER Excessive corrosion or scoring in piston bore 


NOTE: Staining should not be confused with corrosion. Cor- 
tosion can be identified as pits or excessive roughness. 


Nicked or damaged seal groove 
Deep scratches 


NOTE: Light scratches or slightly corroded spots may be 


polished out with crocus cloth. Never use emery cloth or 
sandpaper. If scratches or corrosion are too deep to be 
polished out, replace the caliper. Do not hone the caliper 
bore. If the bore is scored or heavily pitted, the caliper must 
be replaced. 


Cracked or broken casting 
Nicked or damaged dust boot groove 
Damaged, corroded or piugged bleeder screw 


PISTON Cracks or other damage 
Nicked or damaged dust boot groove 


Scoring 
rn ar ne 


ANTI-RATTLE SPRING * Loss of tension 
* Bent or broken condition 
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GENERAL SERVICE PROCEDURES 


















3. Rotate the hub and disc assembly and re- 
cord the dial indicator reading. 


ROTOR INDEXING 


1 


. Install the rotor on the hub and install the 
wheel lug nuts. 





© If the indicator reading is 0.08 mm (.003 
in.) or less, the disc runout is within spec- 
ifications and this position can be used 
during assembly. 


2. Using a suitable dial indicator and holding 
fixture, measure the rotor runout. The indi- If the indicator reading is greater than 
cator stylus should contact the rotor ap- 0.08 mm (.003 in.), the rotor should be re- 
proximately 10 mm (7/16”) in from the edge. positioned on the hub in 90° increments 

until the lowest reading |s obtained. 

If none of the four possible positions is 

within the runout specification, refer to 

Section 12-01 for further diagnosis. 


A, Once a reading of 0.08 mm (,003 in.) is ob- 
tained, the alignment of the hub and rotor 
must be marked. 





Haat A, 
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BRAKE ROTOR TROUBLESHOOTING CHART 


Unless the damage is obvious, a visual inspec- 
tion of the rotor will not determine the required 
rotor service—resurface, recondition or replace. 
Tolerances on rotor thickness, parrallelism and 
run-out are very critical and must be measured 
with precision tools. Use the Brake Rotor Troub- 
leshooting Chart as a guide for visual inspection 
and necessary measurements. 


If the rotor braking surface is rusted or scaled, 
it must be cleaned before making any 
measurements. 


NOTE: If the rotor braking surfaces are not 
scored or otherwise damaged, and all measure- 
ments are within tolerance, the rotor can be 
reused without further servicing. 


12-20-14 








CONDITION 
SCORING OR GROOVING 








CAUSE/CORRECTION 


Sand, grit, or any other hard or sharp particle contacting the 
rotor surface as it is rotating will cause scoring, which is visu- 
ally detectable. Scoring that is .22 mm (.009 in.) or less will not 
affect brake performance. if the scores are deeper, recondition 
or replace the rotor. 


This condition results from excessive heat. Bluish, glassy 
spots on the surface of the rotor are actually places where the 
composition of the rotor has been changed from cast iron to 
steel. This condition may be accompanied by brake chatter, 
hard pedal (loss of friction), uneven braking action, or rapid 
brake pad wear. If the brake pad surface is charred, blued, or 
hardened with a heavy glaze, or if the rotor Is severely heat 
checked, replace the rotor. 
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GENERAL SERVICE PROCEDURES (Continued) 


CONDITION 


CAUSE/CORRECTION 





LACK OF PARALLELISM 


(THICKNESS VARIATION) 


‘0.01 mm 

0.0004 in. 
MAXIMUM 
THICKNESS 
VARIATION 


This is excessive variation in rotor thickness. It causes a 
pulsating pedal, front end vibrations and, sometimes, “grab” 
during braking action. The symptoms are like those resulting 
from an out-of-round brake drum. Check parallelism with a 
micrometer. Measure the rotor at eight positions 45 degrees 
apart, about 15 mm (1/2-in.) in from the outside diameter. It is 
important to always check at a constant radius. The parallel- 
ism is the amount of variation between maximum and mini- 
mum measurements. Thickness variation should never be more 
than 0.01 mm (0.0004 in.). If the brake surface can be “trued” 
without going below minimum thickness, recondition the rotor. 





EXCESSIVE LATERAL RUNOUT 








Lateral runout is the movement of the rotor from side to side 
(wobble) as it rotates. If the runout is excessive, it will knock 
the piston back into the cylinder bores creating excessive 
clearance between lining and rotor. On the next brake applica- 
tion, the pedal will go forward to the floor causing a pulsation 
and chatter. To check rotor lateral runout, install the rotor and 
secure with two wheel lug nuts. Mount a dial indicator so that 
the point of the stylus makes contact with the rotor surface 
about 10 mm (7/16-in.) from the rotor edge. Set the dial at zero. 
Siowly turn the rotor one complete turn while checking the 
reading. Lateral runvut must not exceed 0.08 mm (0.008 in.). 


If runout exceeds specifications, remove the disc and measure 
the face runout of the spindle hub at its maximum diameter. If 
hub runout exceeds 0.06 mm (0.002 in.), replace the spindle. If 
necessary, refer to Section 11-16. If the hub runout is within 
specification, it may be possible to true up the rotor braking 
surface by refinishing. If necessary, refer to the procedure in 
this section. Do not machine below the minimum thickness. 
RUNOUT 


DIAL CHECK 
INDICATOR 
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BRAKE MOTOR REFINISHING 





General Information 


Complete the inspection and measurement 
Procedures outlined in the Brake Rotor Trouble- 
shooting Chart before refinishing a rotor. These 
checks and measurements will determine if the rotor 
should be resurfaced, reconditioned or replaced. 
Use the following definitions as a guideline: 


RESURFACE with a flat sanding disc (with rotor 
turning) if scoring is light or if the rotor surface has 
severe rust scale. 


RECONDITION if scoring is deep or if runout, 
thickness variation, flatness and parallelism are out 
of specification. Scoring of tho brako rotor surfaces 
not exceeding 0.22mm (0.009 in.) in depth, which 
may result from normal use, is not detrimental to 
brake operation. 


Treat both sides of the rotor in the same manner. If 
one side needs resurfacing, treat the opposite side 
in the same manner. 


REPLACE if the rotor cannot be reconditioned to 
bring it within specifications and meet the minimum 
thickness specification after reconditioning. 











Minimum Thickness 


Brake rotor minimum thickness is shown on each 
rotor. This is the thickness at which the rotor 
becomes unsafe to use. It is called the discard 
thickness. To find the minimum thickness to which 
you can machine the rotor, add 0.762mm (0.030 in.) 
to the minimum thickness, 22.8mm (0.897 in.), 
(discard diameter) marked on the rotor. This 
0.762mm (0.030 in.) allows for rotor wear after it has 
been resurfaced and returned to use. 


If the thickness of the rotor is less than the minimum 
thickness, discard the rotor and install a new one. 


Machining thinner than this limit could permit the 
rotor to wear past the safe discard point before the 
lining wears out. It may also result in severe 
overheating and fade because the thin rotor may be 
unable to absorb the heat generated during braking. 


BRAKE 
ROTOR 
MINIMUM 
THICKNESS 
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DESCRIPTION 





NOTE: To increase the stopping power, the 1987 
XR4Ti is equipped with a dual diaphragm brake 
booster. Operation of this booster is similar to the 
booster used in the 1985 and 1986 model XR4Ti. 


The brake booster reduces the effort required to 
push the brake pedal and apply the brakes. The 
reduction occurs due to pressure differential within 
the brake booster. Engine vacuum is present on 
both sides of the diaphragm when the engine is 
running. When the brake pedal is pressed, the input 
rod assembly moves forward inside the valve body 
until the vacuum port closes; at this point vacuum is 
still present on each side of the diaphragm. As the 
input rod assembly continues to move forward, an 
atmospheric port is opened and atmospheric 1985 & 1986 
pressure enters the rear half of the brake booster 
and assists the input rod in pushing the diaphragm 
plate forward and the output rod pushes against the 
master cylinder piston. 
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12-50-2 


Brake Booster 


12-50-2 


DESCRIPTION (Continued) 





When the brake pedal is held in this position, the 
diaphragm will momentarily continue to move 
forward and so compress the outer edges of the 
reaction disc. This movement causes the center of 
the disc to press back the input rod and thus closes 
the atmospheric port. Further movement of the 
brake pedal either opens the vacuum port or the 
atmospheric port, depending on whether the brake 
pedal is released or depressed further. 


VACUUM 
CONNECTOR 


FULCRUM 
PLATE 





INPUT 
SHAFT 





MASTER 
CYLINDER —<iie=| { 


PUSH ROD z 


ATMOSPHERIC/ 
VACUUM PORT 


DIAPHRAGM 




















SPRING 





CASING: 


1985 & 1986 


The vacuum connection contains a check valve 
which closes when the engine is shut off. The closed 
valve traps engine vacuum in the booster. This 
reserved vacuum allows several assisted brake 
applications with the engine off. 





H4378-A 















When the brake pedal is released, the vacuum port 
is opened and the atmospheric pressure in the rear 
chamber is drawn into the front chamber of the 
brake booster and from there to the intake manifold. 
The atmospheric port remains closed while the input 
rod assembly returns to its original position, assisted 
by the diaphragm return spring. The diaphragm is 
then again suspended in vacuum until the next 
brake application. 


ATMOSPHERIC. 
PRESSURE 








ADJUSTMENT 





The brake booster push rod length is preset during 
production and is not adjustable. 


NON-ADJUSTABLE 
PUSH ROD 





POWER 
BOOSTER 


H4287-4 
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REMOVAL AND INSTALLATION 


Brake Booster 


12-50-3 





Brake Booster 
Removal 


1. Press the brake pedal several times to deplete 
the vacuum reserve in the power booster. 


2. Depressurize the EFI fuel system using a hand 
operated vacuum pump. Connect the pump 
hose to the fuel system pressure regulator and 
apply at least 25 inches of vacuum. 


NOTE: It takes at least three minutes for the fuel 
system to depressurize. If necessary, refer to the 
Fuel System Pressure Relief Procedure in Section 
24-50. 






PRESSURE 
REGULATOR 


10326 


CAUTION: Fuel supply lines will remain 
pressurized for some period of time after the 
engine is shut off. System pressure must be 
relieved before disconnecting any fuel lines. 








3. Disconnect the fuel inlet line at the pulse 
damper. 






— 





g FUEL LINE 


RETAINING 
CLIP 


V4507-A 








4, Disconnect the fuel return line using Quick 
Connect Removal Tool T82L-9500-AH. 











5. Disconnect the low oil level sensor connector 
and remove the engine oil level dipstick. 
NOTE: Electrical connector at oil dipstick 
applies to 1986 and earlier models. 










SENSOR 
CONNECTOR: 














12-50-4 
REMOVAL AND INSTALLATION (Continued) 
6. Remove the screw attaching the engine oil 


dipstick tube to the pulse damper bracket. 


UPPER INTAKE 
/ / MANIFOLD 





PULSE DAMPER 
BRACKET 






ATTACHING ENGINE OIL 
SCREW DIPSTICK BRACKET 


4632-8 








7. Remove the stud nuts attaching the pulse 
damper bracket to the intake manifold. 

8. Disconnect the pulse damper from the fuel 
manifold and remove the damper/bracket 
assembly. 


ATTACHING 
TS 


PULSE DAMPER A NU 


DIPSTICK 
TUBE 





BRACKET ATTACHING 


SCREW 


V4500-8 


Brake Booster 














12-50-4 


Disconnect the source hose from the vacuum 
"tree" and remove the vacuum tree attaching 
screws. 


NOTE: HOSES NOT 
SHOWN FOR 
CLARITY 


ATTACHING 
SCREWS 


<> 


CUUM x \ 
SOURCE HOS. 


10. Disconnect the low brake fluid warning wiring 
connector from the master cylinder cap. 
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REMOVAL AND INSTALLATION (Continued) 





11, Pull the vacuum check valve (or elbow) out of 
the power booster. 


WIRING 
CONNECTOR 







VACUUM 
CHECK 
VALVE 






4296-8, 





12, Disconnect the brake lines at the master 


cylinder. 
BRAKE 
POWER LINES 
BOOSTER MASTER 
CYLINDER 





4297-0 


Plug the brake tubes to prevent the entry of 
contamination. 


Brake Booster 





12-50-5 


13. Inside the vehicle, remove the sound 
deadening panel located under the instrument 
panel. 

14. Remove the booster push rod to brake pedal 
retaining clip. 





POWER BOOSTER 
PUSH ROD 


Hager 





15, Remove the booster attaching nuts (2). 














4376-4 





16, Remove the power booster. Use care to 
prevent damage to any underhood painted 
surfaces such as the suspension strut tower. If 
necessary, tape shop Cloths over these areas 
to prevent damage. 

If necessary, the master cylinder can be removed 

from the brake booster by removing the two 

attaching nuts. After installing the master cylinder, 
tighten the attaching nuts to 21 to 27 N-m (16 to 

20 lb-ft). 
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REMOVAL AND INSTALLATION (Continued) 





cso 
Installation Vacuum Check Valve 
1. Applya bead of caulking bane pene poet Removal 
or equivalent, to the rear of the booster where it Pull the check valve out of the brake booster 
inetes: tothe dash panel: grommet and remove from the vacuum hose. 
2. Make sure the pedal bushing is on the booster 
push rod and position the booster in the vehicle. 
Apply a light coating of lubricant on the bushing 
before installing on the booster push rod. Sonne 
Lubricate the bushing at the point where it NI 
contacts the pedal. 
3. From inside the vehicle, guide the booster into 
position. 
A helper may be needed in the engine 
compartment to push the booster into position. 
4. Install the retaining clip on the booster push rod 
and install the booster attaching nuts. 
5. Install the sound deadening panel. 
6. Connect the brake lines at the master cylinder. 
7. Position the vacuum "tree" and install the 
attaching screw. 
8. Connect the source hose to the vacuum "tree." 
9. Connect the wiring connector at the master 
cylinder cap. 
10. Connect the pulse damper to the fuel rail and 
Position the bracket on the intake manifold 
studs. 
11. Install the pulse damper bracket stud nuts. 
12. Install the engine oil dipstick tube bracket 
attaching screw. 
13. Install the engine oil level dipstick and connect 
the law ail level sensar connector. Installation 
14. Connect the fuel inlet line to the pulse damper. Lubricate the vacuum hose and brake booster 
15. C +t the fuel hi ling "to the fuel ral grommet with silicone spray. Install the valve in the 
eeonnect the tus! supply. ting tone -tuel Fane hose and push it into place in the brake booster 
16. Bleed the brake hydraulic system. If necessary, grommet. 
tefar:to Section'12*50. NOTE: On 1987 models the vacuum check valve is 
17. Check and, if necessary, adjust the brake light part of the vacuum hose assembly and is not 
switch. replaceable as a single item. 
Pe 
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12-70-1 Parking Brake 12-70-1 
SS 


SECTION 12-70 Parking Brake 


———— 


SUBJECT PAGE 


ADJUSTMENTS: 
Parking Brake Cable Adjustment 
DESCRIPTION .... 







DESCRIPTION 


eens 12-70-2 
12-70-14 


SUBJECT PAGE 
REMOVAL AND INSTALLATION 


Parking Brake Cable . 
Parking Brake Lever . 








The parking brake is a mechanical, rather than 
hydraulic, method of applying the rear brakes. 
Normally, the parking brakes are used whenever the 
vehicle is parked as a back-up system to prevent 
unexpected vehicle movement. 


The parking brakes on the XR4Ti are applied when a 
hand lever located in the console is pulled upward 
by the driver. The lever motion is transferred to the 
rear brake shoes through a cable. A second lever 
connects the cable to the secondary brake shoes. 


PARKING 
BRAKE CABLE 


PARKING seas 


BRAKE 
LEVER 
—2A638 





o —2A602 
















EQUALIZER 


When the parking brake is applied, the cable pulls 
the brake shoe levers which force the secondary 
shoes outward against the brake drum. 


Movement of the secondary shoe is transferred to 
the primary shoe by the parking brake strut. As the 
secondary shoe contacts the brake drum, the strut 
pushes the primary shoe against the drum. Both 
sets of rear brake shoes are now applied against the 
rear brake drums. 


LOCKING PIN 
-2K865- 





4301-8 
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12-70-2 Parking Brake 





DESCRIPTION (Continued) 





The hand lever is held up in the applied position by a 


locking pawl and quadrant. A button on the end of Qi 

the hand lever is pressed to disengage the pawl 4 i \\\ 
from the quadrant teeth and release the parking WwW \ 

brake. As the lever is lowered to the released BRAKE BACKING PLATE 





Position, cable tension is relaxed and the brake shoe 
return springs pull the shoes away from the drum. 


Parking brake stop plungers are installed in both 
rear brake backing plates. These plungers will be 
used to determine correct parking brake cable 
adjustments. 


An indicator light in the instrument panel comes on 
whenever the parking brake is applied and the 
ignition key is ON. The light romains on until the 
parking brake hand lever is moved to the released 
position. The light circuit is completed by a small 

ound switch attached to the parking brake lever 
fame. When the lever is pulled tpward to apply the LEFT SIDE SHOWN 4305-4 
brakes, a tab on the handle releases a spring-loaded 
switch plunger and closes the ground circuit. When 
the lever is released, the spring releases the switch 
contacts and the ground circuit opens, 


The indicator light serves a second function. If the 
light is on with the parking brake released, the driver 





1. Be sure the parking brake hand lever is in the 
released position. 


is alerted to a problem in the brake hydraulic system. 2. rump ne brake pedal to De sure the brake 

On vehicles built after September 1985 (build code ining sell-adiusiet fs propel. set. 

FC) a locking pin is added to the parking brake cable 3. Raise the vehicle. 

adjustment bracket to prevent the adjuster locknuts 4. Remove nyion locking pin, if equipped. 

from turning. A new pin must be installed when the : 7 

parking brake cable is adjusted or replaced. 5. Loosen the adjuster locknut and rotate adjuster 
te 2. sleeve along the cable casing until in-and-out 

CAUTION: Any affected vehicle on which the movement can be felt at both parking brake 

locking pin is missing must have the parking stop plungers. 


brake adjustment set to specification anda new 
locking pin installed. 





LOCKNUT—__, 


ADJUSTER 





INDICATOR 
LIGHT 
SWITCH 
15852 


5260 


Mi 


ADJUSTMENTS 





Parking Brake Cable Adjustment 


NOTE: Parking brake stop plungers are installed in 
both rear brake backing plates. These plungers will 
be used to determine correct parking brake cable 4307-8 
adjustments. 
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12-70-3 Parking Brake 12-70-3 
A YES AS RTC 


ADJUSTMENTS (Continued) 


NOTE: Both the adjuster and locknut are threaded 
onto the cable casing. Any attempt to pry them apart 


will result in damage to the sleeve and/or locknut. 

To loosen the locknut, hold the adjuster with pliers 

and turn the locknut counterclockwise with another 

set of pliers. 

6. Tighten the adjuster against the retaining 
bracket until a slight movement is felt at each 
stop plunger. 


stop 
PLUNGERS 





NOTE: When added together, the total movement of 
the plungers should not exceed 4.0mm (0.16 in.}—a 
very slight movement. 


7. Tighten the locknut by hand against the sleeve 
as much as possible. 

8. Tighten the locknut an additional two ''clicks" 
using suitable pliers. 

9. Turn the rear wheels by hand to be sure the 
brake linings are not dragging against the drum. 

10. Install a new nylon locking pin by tapping it into 

place. 








H6326-4 

















REMOVAL AND INSTALLATION 


Parking Brake Cable 
Removal 
1. Raise the vehicle. 


2. Remove the locking pin (if equipped) and 
loosen the parking brake cable adjuster 
locknut. 


NOTE: Both the adjuster sleeve and locknut are 
threaded onto the cable casing. Any attempt to pry 
them apart will result in damage to the sleeve and/ 
or locknut. To loosen the locknut, hold the sleeve 
with pliers and turn the locknut counterclockwise 
with another set of pliers. 





LOCKNUT—___, 





4307-8 


3. Remove the brake shoes on both sides of the 
vehicle. If necessary, refer to Section 12-02. 
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12-70-4 


Parking Brake 


12-70-4 





REMOVAL AND INSTALLATION (Continued) 
— 





4. Using a screwdriver, spread the retaining clip 
and pull the cable out of the backing plate. 






SCREWDRIVER 


PARKING 

RETAINING BRAKE CABLE 
CLIP 

H4201-A 





5. Remove the clip and clevis pin attaching the 
cable equalizer to the parking brake lever rod. 






ACTUATING 
ROD: 


RETAINING. 
CLIP 


EQUALIZER 144310. 














\ 


7. 







6. Using a screwdriver, open the routing clamps 
and disengage the cable from both control 
arms. 


ROUTING 
CLAMP 


PARKING 
BRAKE 


CABLE 9907-4 


Thread the cable through the body brackets 
and remove from the vehicie. 
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12-70-5 


REMOVAL AND INSTALLATION (Continued) 





Parking Brake 12-70-5 





Installation 
1 


Position the cable through the body brackets. 
Make sure the cable adjuster is on the left side 
of the vehicle. 


Pull the cable ends through the backing plates. 
Make sure the retaining clip engages the cable 
retaining groove. 


Position the parking brake cable equalizer. 
Install the clevis pin and retaining clip. 
Position the cable in the lower control arm 
routing clamps. Secure the clamps around the 
cable casing. 

Install the brake shoes. If necessary, refer to 
Section 12-02. 

Adjust the parking brake cable and install a new 
locking pin. if necessary, refer to the procedure 
in this Section. 









ADJUSTER 
ON LEFT 
SIDE 


BODY 


HA3I2-A 
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12-70-6 Parking Brake 12-70-6 


RPS SRA PS 


REMOVAL AND INSTALLATION (Continued) 


COMPONENT INSPECTION CHART 


PARKING BRAKE CABLE 





COMPONENT CHECK FOR 





BACKING PLATE * Missing or damaged parking brake stop plunger 
— Check the nylon retainer for damage. 
* Broken, bent or otherwise damaged parking brake retain- 
ing clip 


BRAKE SHOE LEVER * Loose lever attaching pin 
— The pin should be securely riveted to the brake shoe 
lever, but the lever should rotate freely on the pin. If any 
binding occurs, clean and lubricate the pin and lever 
assembly. 
* Bent or twisted lever 


PARKING BRAKE STRUT * Bends or other distortion 
* Elongated or damaged lever slot 
* Spread or distorted strut return spring 


a 


ROUTING BRACKETS * Broken or missing lower control arm clamps 
* Bent, missing or loose body brackets 
* Missing or damaged locking pin 


-_-_-——————— 


EQUALIZER Worn cabie guide 
Damaged or worn clevis pin 
Bent or broken pin retaining clip 


Worn lever rod eye 


eee 





CH4311-B 


A 
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REMOVAL AND INSTALLATION (Continued) 


Parking Brake 


12-70-7 





Parking Brake Lever 
Removal 
1. Raise the vehicle 


2. Remove the locking pin (if equipped) and 
loosen the parking brake cable adjuster 
locknut. 


NOTE: Both the adjuster sleeve and locknut are 
threaded onto the cable casing. Any attempt to pry 
them apart will result in damage to the sleeve and/ 
or locknut. To loosen the locknut, hold the sleeve 
with pliers and turn the locknut counterclockwise 
with another set of pliers. If necessary, refer to the 
Parking Brake Adjustment Procedure in this Section. 


3. Remove the clip and clevis pin attaching the 
cable equalizer to the lever rod. 






ACTUATING 
ROD: 





RETAINING 
CLIP’ 


EQUALIZER Hast0-n 








4. Remove the console bezel and console 


compartment. If necessary, refer to Section 
45-31. 


CONSOLE ¥ CONSOLE 


COMPARTMENT 





HAS16-A 








5. Remove the parking brake lever attaching 
bolts. 


ATTACHING 
BOLTS. 





INDICATOR 
LIGHT 
SWITCH 
CONNECTOR 


4321-4, 


6. Disconnect the wire from the parking brake 
indicator light switch and remove the lever. 





—_—_ 
Installation 


1. Be sure the parking brake rod dust boot is 
seated in the floor pan, and position the parking 
brake lever and install the attaching bolts. 


2, Connect the indicator light switch wire and 
install the lever attaching bolts. 


3. Install the console compartment and bezel. If 
necessary, refer to Section 45-31. 


4. Raise the vehicle. 


5. Position the parking brake cable equalizer. 
Install the clevis pin and retaining clip. 


6. Adjust the parking brake cable and install anew 
locking pin. If necessary, refer to the procedure 
in this Section. 
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DESCRIPTION .........-.------------++ 


REMOVAL AND INSTALLATION 


Master Cylinder 
Preseure Control Valve. 
Brake Pedal .. 
Caliper Hose ... 










DISASSEMBLY AND ASSEMBLY 
Master Cylinder 
Pressure Control Valve . 

GENERAL SERVICE PROCEDURES 


Hydraulic System Flushing .. 
Hydraulic System Bleeding . . 








DESCRIPTION 


The brake hydraulic system is a front-to-rear 
split system with a dual piston master cylinder. 
Double-wrapped steel tubing extends from the 
master cylinder pressure fittings to the rear 















REAR 
BRAKE 


JUNCTION oo 


CYLINDER 
CONNECTION 


FLEXIBLE 
HOSES 





FLEXIBLE. 
HOSE 


BRAKE 
CALIPER 


BRAKE HYDRAULIC SYSTEM 


SECTION 12-80 BRAKE HYDRAULIC SYSTEM 





12-80-1 











HAS7S-A 


System Priming .... 
Manual Bleeding . 
Pressure Bleeding .... 

Brake Tube Replacement ... 











wheel cylinders and front calipers. Flexible 
hoses make the final connection between the 
body-mounted brake tubes and the suspension- 
mounted brake assemblies. 


MASTER 
POWER CYLINDER 
BOOSTER 
BRAKE 
VAI PRESSURE 
meee CONTROL 


VALVE 


FLEXIBLE 
HOSE 








‘BRAKE 
CALIPER 


H4385-A 












12-80-2 BRAKE HYDRAULIC SYSTEM 12-80-2 


DESCRIPTION 





MASTER CYLINDER 


The master cylinder is mounted on the power 
booster and is the source of hydraulic system 
pressure. A nylon-molded reservoir is mounted 
on top of the master cylinder body. The reser- 


VACUUM 
SOURCE 


POWER 
BOOSTER 


TO 
REAR 
BRAKES 
—2ks12 


[aes 










voir is held in position by rubber grommets that 
also serve as seals between the master cylin- 
der body and reservoir tubes. 


CONNECTOR FOR LOW 
BRAKE FLUID 
INDICATOR LIGHT 


MASTER 
CYLINDER 
2140 


BRAKES 


HA380-A 





LOW FLUID LEVEL INDICATOR 


If the fluid level in the master cylinder drops 
below a specified level, the driver is alerted to 
the situation through the low brake fluid level 
indicator light. The light is located In the instru- 
ment cluster and comes on when the float in 
the master cylinder completes the indicator 
light circult. The brake Indicator light serves a 
dual function. It serves as the low brake fluid 
level indicator light and as the parking brake 
applied indicator light. 





















LOW BRAKE _ 
_«— FLUID LEVEL ~ 
FLOAT 
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BRAKE HYDRAULIC SYSTEM 


12-80-3 


el 


DESCRIPTION 


BRAKE PRESSURE CONTROL VALVE 


Front-to-rear braking action is balanced by a 
brake pressure control valve installed in series 
with the master cylinder and rear wheel cylinders. 
The vaive is installed in the engine compartment 
just below the master cylinder. The installation 
angleis critical because the deceleration rate will 
determine the effectiveness of the valve in con- 
trolling rear brake pressure. 


Under heavy braking, the front of the vehicle will 
drop due to weight transfer. As the vehicle 
“noses” down, the change in body angle causes 
a ball weight within the valve to roll forward. As 
the ball changes position, its position and 
valves will regulate pressure from the master 
cylinder to the rear brakes. The controlled brake 
pressure prevents rear whee! lockup and skid- 
ding regardless of vehicle load. In conditions 
where there may be a risk of skidding, vehicle 
stability is increased and stopping distance 










reduced. 
LARGE 
OUTLET 
vont #/— Piston 
PISTON E> INLET: 


FRONT 
OF am 
VEHICLE 
HOLLOW 
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DIFFUSER 


Hag61-A 





REMOVAL AND INSTALLATION 


MASTER CYLINDER 


Removal 


1, Disconnect the low fluid level sensor wiring. 


2. Disconnect the brake lines from the master 
cylinder. 


Cap the lines and master cylinder ports. 


3. Remove the attaching nuts and the master 
cylinder. 








Ma 
Fo S35 master 
P Kiar CYLINDER 


AUXILIARY 
WARNING 
, CONNECTOR 2g 





BOOSTER 


ATTACHING 
NUT 


BRAKE 
LINES 


H4382-A 
Installation 
1. Position the master cylinder and install the 


attaching nuts. Tighten the attaching nuts 
to 21 to 27 N-m (16 to 20 Ib-ft). 


2. Connect the brake lines to the master 
cylinder. 
3. Connect the low fluid level sensor wiring. 





4, Fill the master cylinder to the proper level 
and bleed the front and rear hydraulic sys- 
tems. If necessary, refer to the procedure in 
this section. 





12-80-4 


REMOVAL AND INSTALLATION 





PRESSURE CONTROL VALVE 


Removal 
1. Raise the vehicle. 
2. Disconnect the brake lines from the pres- 
sure control valve. 
3. Remove the attaching bolt and the pressure 
control valve. 














MASTER 
CYLINDER 





BRAKE 
PRESSURE 
CONTROL 


FITTING 


ATTACHING 
BOLT 


Installation 


4. Position the proportioning valve and Install 
the attaching bolt. Tighten the bolt securely. 


2. Connect the brake lines. 


3. Fill the master cylinder reservoir to the 
proper level and bleed the front and rear hy- 
draulic systems. If necessary, refer to the 
procedure In this section. After bleeding, 
make sure the master cylinder reservoir is 
{filled to the correct level. 





BRAKE HYDRAULIC SYSTEM 
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BRAKE PEDAL 


Removal 
1. Disconnect the battery negative cable. 


BATTERY 
NEGATIVE 
PosT 





G4694-A 


2, Nemeve the sound deadening panel, 
located under the instrument panel. 





3. Remove the side cowl trim panel attaching 
screws. 






COWL SIDE 
TRIM PANEL 


SFY 


— 


Rae 


ATTACHING 
SCREWS asao0 
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BRAKE HYDRAULIC SYSTEM 


12-80-5 





REMOVAL AND INSTALLATION 






BRAKE PEDAL 










Removal (Continued) 


4. Pull the side cowl trim panel away from the 
body, disconnect the courtesy light wiring 
and remove the panel. 


WIRING 
CONNECTOR 









5. Remove the steering column lower shroud 
and the left lower instrument panel attach- 
ing screws. 





1 
ATTACHING 
SCREWS 





ATTACHING 
SCREWS 


STEERING COLUMN 


LOWER FINISH PANEL 4490 








6. Lower the instrument panel, disconnect the 
radio speaker wires and remove the panel. 





CROSS SHAFT 
RETAINING CLIP 
yh) 











H4384-A 
8. Using a suitable hook, remove the retaining 
clip, located on the cross shaft between the 
brake pedal and the shaft mounting bracket. 
Do not remove the retaining clip from the left 
end of the shaft. 
9. Slide the shaft to the left to remove the shaft 
spacer and brake pedal. 
NOTE: If the vehicle is equipped with a manual 
transmission, slide the shaft only enough to 
allow removal of the brake pedal. 
10. If necessary, remove the shaft bushing and 
pedal pad. 
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BRAKE HYDRAULIC SYSTEM 12-80-6 


eS 


REMOVAL AND INSTALLATION 





Nn 


2 


BRAKE PEDAL 


Installation 
1. 


If necessary Install the shaft bushings and 
pedal pad. 


. Make sure the brake pedal bushing is in 


position on the power booster shaft. 


. Position the brake pedal and slide the shaft 


through the bushings. Slide the shaft to the 
outer edge of the right-hand bushing and 
stop. Use care to prevent pushing the right- 
hand bushing out of position. 


. Position the shaft spacer and push the shaft 


through the spacer and mounting bracket. 
Install the shaft retaining clip. 


. Install the retaining clip on the power 


booster shaft. 


Position the left lower instrument panel, 
connect the radio speaker wires and install 
the attaching screws. 


Install the steering column shroud. 


. Position the side cowl trim panel, connect 


the courtesy light wires and install the at- 
taching screws. 







10. Install the sound deadening panel. 
11. Connect the battery negative cable. 
MOUNTING 
BRACKET 
6101508 
SHAFT 
—2478 
BUSHING 
2461 
WAVE WASHER 
7512 
Cae > 
i ASC perainine 
| CLIP 
PEDAL 2487 
PAD SPACER 
—2457 — 38302975 





NOTE: AUTOMATIC 
TRANSMISSION 
VEHICLE SHOWN 


HA2B6.A 





CALIPER HOSE 


Removal 


1. Disconnect the brake line from the hose fit- 
ting in the engine compartment. 










DISCONNECT, 
BRAKE LINE 







REMOVE 


HOSE 
ATTACHING 
NUT 


FLEXIBLE 
HOSE 
—2078 
BRAKE 
CALIPER 








ee! 
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BRAKE HYDRAULIC SYSTEM 


12-80-7 


REMOVAL AND INSTALLATION 


CALIPER HOSE 


Removal (Continued) 


2. Remove the nut attaching the brake hose to 
the inner fender panel. 


3. Raise the vehicle and remove the wheel. 

4. Pull the brake hose out of the inner fender 
panel. 

5. Loosen the brake hose fitting al the caliper 
and thread out-of-caliper. 






LOOSEN HOSE 
AND THREAD 


H4244-A 





Installation 


1. Thread the brake hose Into the caliper and 
tighten the fitting securely. 


2. Position the end of the brake hose through 
the Inner fender panel and Install the attach- 
ing nut. 











CAUTION: When the caliper hose is installed, 
make sure it has not been “kinked” during 
installation. A “wound-up” or “kinked” condi- 
tion may cause the flexible hose to form a loop 
which tightens and rubs against itself when the 
front wheels are near the steering stops. 


FLEXIBLE BRAKE HOSE — 
CORRECTLY 
POSITIONED 





FLEXIBLE HOSE 
INCORRECTLY POSITIONED 
FORMING A LOOP 
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3. Connect the brake line fitting. 





4. Bleed the front brake hydraulic system. Ifnec- 
essary, refer to the procedure in this section. 


5. Install the wheel and lower the vehicle. 
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DISASSEMBLY AND ASSEMBLY 


4. Remove the master cylinder seals using a 
thin-bladed screwdriver. 


MASTER CYLINDER DISASSEMBLED VIEW 


Sut WASHER 
—2L414 
RESERVOIR SECONDARY —28507 


PISTON 


®) 
CLIP 
—2B507 


PRIMARY 
PISTON 
—2B507 


‘O-RING 











Disassembly 





4. Remove the reservoir cap and drain the mas- 
ter cylinder reservoir. 

2. Clamp the master cylinder ina vise, equipped 
with protective jaw cape. 

3. Pry the reservoir out of the master cylinder 
seals. 





MASTER 
eyLINDEN 
Ha392.8 





MASTER 





RESERVOIR 








MASTER 
CYLINDER 
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DISASSEMBLY AND ASSEMBLY 


MASTER CYLINDER 


Disassembly (Continued) 


6. Push inward on the primary piston and 
remove the snap ring. 


MASTER 
CYLINDER 


PRIMARY 
PISTON 





7. Remove the washer from the end of the pri- 
mary piston. 


CYLINDER 


PRIMARY 
PISTON 









8. Remove the primary piston. 


















‘SECONDARY PISTON 


SEALS 


MASTER 
CYLINDER 


PRIMARY 


PISTON H4395-8 


9. Tap the master cylinder on a block of wood 
to remove the secondary piston. 

10. Remove the seals from the primary and sec- 

ondary pistons. 


Assembly 


NOTE: As the master cylinder parts are assem- 
bled, they must be lubricated with clean brake 
fluid. 


1. Install new seals on the primary and secon- 
dary pistons. 


Install the secondary piston. To prevent 

damage to the seal lip, ease the seal into the 

master cylinder bore while slowly rotating 
and pushing. 

3. Install the primary piston. To prevent dam- 
age to the seal lip, ease the seal into the 
master cylinder bore while slowly rotating 
and pushing. 

4, Push the primary piston into the master cyl- 
inder bore and Install the washer and snap 
ring. 

5. Install new reservoir seals in the master 

cylinder. 


6, Install the reservoir. 


7. Install the reservoir cap to prevent entry of 
dirt. 


Ld 
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DISASSEMBLY AND ASSEMBLY 


PRESSURE CONTROL VALVE 


The pressure control valve is serviced only as 


an assembly. 





GENERAL SERVICE PROCEDURES 





HYDRAULIC SYSTEM FLUSHING 


1. 


yp 


“ 





» 


> 


° 





NOTE: The brake hydraulic system must be 
flushed if there Is any doubt about the grade of 
the fluid in the system or if the system Is 
suspected of containing even a trace of mineral 
oil. 


If mineral oil has been used, all seals and hoses 
MUST BE REPLACED. 


Using a line wrench, loosen and then tight- 
en each of the four bleeder fittings. 


Attach a length of rubber hose to each 
bleeder fitting and place the free end of 
each hose in a suitable container. 


The hose must fit snugly on the bleeder fittina. 


Open all four bleeder screws. 


Pump the brake pedal until the brake fluid 
is removed from the hydraulic system and 
air is being pumped through the system. 


As the system empties of brake fluid, allow 
the brake pedal to return before repeating a 
pump stroke. 


. Close the bleeder fittings on the wheel 


cylinders. 


Spread the brake pads on both front 
calipers using Disk Brake Pad Spreaders 
D79L-2196-A, or equivalent. 


. While leaving the tools in place, continue 


pumping the brake pedal until only alris be- 
ing pumped out of the brake caliper bleeder 
screws. 


Open the bleeder fittings at the wheel 
cylinders. 








BRAKE HYDRAULIC SYSTEM 


10. 


11. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
22. 
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Close the bleeder fittings on the calipers. 


Fill the master cylinder with the specified 
brake fluid. 


Alternately pump the brake pedal and fill 
the master cylinder until clean brake fluid is 
pumped into the containers at the wheel 
cylinders. 


. Close the wheel cylinder bleeder fittings. 


Open the caliper bleeder fittings. 


Place the bleed tubes from the calipers In 
glass jars containing a small quantity of ap- 
proved brake fluid. Position the jars at least 
300 mm (12 in.) above the bleed nipples. 
This is to ensure that the bleed nipple itself 
is subjected to fluid pressure, thereby 
preventing air from leaking past the threads 
of the bleed nipple and into the braking 
system. 


Alternately pump the brake pedal and fill: 
the master cylinder until clean, air-free 
brake fluid is pumped into the jars at the 
calipers. 


With the brake pedal fully depressed, close 
the caliper bleeder screws. 


Top off the brake reservoir with new fluidas 
required. 


Remove the caliper spreaders and depress 
the brake pedal to move the caliper pistons 
to the fully extended position. 


With the pedal still depressed, open the 
caliper bleeder fittings. 


Force the piston back to its fully retracted 
position with Caliper Spreaders D79L-2196- 
A, or equivalent, and close the callper 
bleeder screws. 


Remove the caliper spreaders. 


Bleed the entire brake system. If necessary, 
refer to the procedure in this section. 
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GENERAL SERVICE PROCEDURES 


HYDRAULIC SYSTEM BLEEDING 


When any part of the brake hydraulic system 
has been disconnected for service, air will 
enter the system and cause spongy pedal 
action. To remove the air, the system must be 
bled using either pressure bleeding equipment 
or the manual method. If only one.system has 
been opened, normal pedal feel can usually be 
restored by bleeding only the opened system. 
Bleed the longest line first on the system being 
bled. The following can serve as a guide when 
determining which line to bleed first: 


* REAR ONLY 

— Right side first 
* FRONT ONLY 

— Right side first 
« FRONT AND REAR 

— Right rear 

— Left rear 

— Right front 

— Left front 





Use only Ford Heavy Duty brake fluid meeting 
specifications ESA-M6C25-A, or DOT 3 equiva- 
lent (Ford Part Number G6AZ-19542-A). 









SYSTEM PRIMING 
















Where a new master cylinder has been installed 
or the brake system emptied or partially emptied 
and fluid will not flow from the bleeder fittings 
during normal bleeding, it may be necessary to 
Prime the system by using the following 
procedure: 





1. Open one bleeder fitting and check to see If 
fluid flows freely. 

2. If fluid flows freely, close that bleeder fit- 

ting and repeat the operation on the other 

bleeder fittings in turn. 






BRAKE HYDRAULIC SYSTEM 
nnn 





MANUAL BLEEDING 


1. 


2. 





3. 
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Where fluld does not flow freely: 


a. With the fitting open, depress the brake 
pedal, 


b. With the pedal depressed, close the fitting. 
c. Release the pedal. 
d. Repeat until fluid flows freely. 


. Once fluid flows freely at all bleeder fit- 


tings, continue with the brake bleeding pro- 
cedure outlined elsewhere in this section. 






Clean all dirt from the master cylinder filler 
cap. 


If the master cylinder is known or suspected 
of having air in the bore, it must be bled before 
any of the wheel cylinders or calipers. To 
bleed the master cylinder, proceed as 
follows: 

a. Loosen either the front or rear outlet fitting 

on the side of the master cylinder approxi- 

mately % turn. 

Have a helper push the brake pedal slowly 

down through its full travel. 

. While the helper is holding the pedal 
down, tighten the master cylinder outlet 
fitting. 

d. Have the helper release the brake pedal 
and allow the pedal to return to the full- 
released position. 

3. Wait five seconds and then repeat these 
steps until air bubbles cease to appear at 
the outlet fitting. 

. Repeat these steps at the remaining 
master cylinder outlet fitting. 

To bleed the wheel cylinders and calipers, 

proceed as follows: 

a. Begin with the longest line. 

b. Attach a rubber drain hose to the bleeder 
fitting. The end of the tube should fit 

snugly around the end of the fitting. 


S. 


° 


®. 
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' GENERAL SERVICE PROCEDURES 
























BRAKE TUBE REPLACEMENT 


. Place the free end of the hose in a con- 
tainer partially filled with clean brake 
fluid. The bottom of the container should 
be at least 300 mm (12 in.) above the 
bleeder fitting. 


CAUTION: Never use copper tubing because 
copper Is subject to fatigue, cracking, and corro- 
sion which could result in brake failure. Use 
double-walled steel tubing. 


To replace a brake tube use the general proce- 
dure outlined below. 


4. Obtain the recommended tubing and steel 
fitting nuts of the correct size. (Outside 
diameter of tubing is used to specify size.) 

2. Cut tubing to length. Correct length may be 
determined by measuring old pipe using a 
cord and adding 1/8"for each double flare. 

3. Make sure fittings are installed before start- 
ing flare. Double flare tubing ends using a 
suitable flaring tool. Follow instructions in- 
cluded in the tool set. 


|. Loosen the bleeder fitting approximately 
3% turn. 


. Have a helper push the brake pedal down 
through its full travel. 


While the helper is holding the pedal 
down, close the bleeder fitting. 


. Have the helper release the brake pedal 
and allow the pedal to return to the full- 
released position. 


NOTE: Double flaring tool must be used as 
single flaring tools cannot produce a flare 
strong enough to hold the necessary pressure. 


. Wait five seconds and then repeat these 
steps until air bubbles cease to appear at 
the submerged end of the rubber drain 


hose. 4. Bend pipe assembly to match old pipe using 


a tubing bender. Clearance of 0.750” must 
be maintained to all moving or vibrating 
parts. 


. Repeat these steps at, the remaining 
wheel cylinders or calipers. 





TUBE SEAT FLARE 
DOUBLE NUT 


PRESSURE BLEEDING FLane 
For pressure bleeding, use only a diaphragm- 
type bleeder and follow the manufacturer’s 
instructions. 


DOUBLE FLARE 
H4260-A 
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BRAKE SYSTEM DESIGN: 

e Four wheel hydraulic actuated system 
e Split system—front to rear 

Front disc, rear drum 


BRAKE CONTROL VALVE: Proportioning type, 
deceleration active 


BRAKE BOOSTER: 


e 1985/1986: 8", single diaphragm, vacuum 
actuated 


© 1987: 8", dual diaphragm, vacuum actuated 
ROTOR: 

© Cast iron, ventilated 

© Standard thickness—24.15mm (0.95 in.) 

@ Minimum allowable thickness—22.8mm 





(0.898 in.) 
DRUM: 
© Cast iron 


e Standard diameter—254.0mm (10.0 in.) 


Maximum allowable diameter—255.55mm 
(10.06) 


Brakes 


GROUP 12 Specifications 
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WHEEL CYLINDER: 

© Bore— 22.2mm (0.87 in.) 

MASTER CYLINDER: 

¢ 1985/1986 Bore—23.8mm (0.94 in.) 
© 1987—Bore 25.4mm (1 in.) 

BRAKE LININGS: 


@ Minimum 
thickness—Disc—1.5mm (0.059 in.) 
Drum—1.0mm (0.040 in.) 


¢ Lining attachment—Bonded 
PARKING BRAKE: Cable actuated 


BRAKE FLUID: DOT-3 or DOT-4 
Ford Specification—ESA- 
M6C25-A (C6AZ-19542-A) 


CAUTION: Do not machine brake drums. If the 
braking surface diameter has worn in excess of 
the maximum diameter shown in cast figures on 
the outside of the drum, replace the drum. 





TORQUE SPECIFICATIONS 





Item 








Nem lb-ft 
Master cylinder to booster 21-29 16-20 
Caliper to anchor 25-30 18-23 
Anchor plate to front spindle 51-61 43-44 
Wheel cylinder to backing plate 7-10 5-7 
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GENERAL INFORMATION 











Steering system complaints usually fall into 
one of four categories: leaks, noise, excessive 
steering effort, or handling problems, such as 
wandering, loose feel, pulling to one side, or 
not returning freely to the straight-ahead posi- STEERING SYSTEM DIAGNOSIS 


tion when the wheel Is released. Causes of 
Syremne steenna 
‘coLuMN rEERIN 


steering system problems can be found In any 
[_trovetesHootina cHanrs | 











‘SUSPENSION 











or all of four areas: the steering column, steer- 
ing gear, power steering pump, or front suspen- 
sion components, Including wheels and tires. 


For quick reference and detailed diagnosis, this 
section is divided into Troubleshooting Charts 
and Diagnostic Procedures. The Troubleshoot- (sane 
ing Charts can be used to quickly identify and becca 
describe a particular customer complaint and 
possible causes. The Diagnostic Procedures 
provide a detailed inspection procedure, which 
will pinpoint the component(s) causing many of 
these problems. 













[sexes 














Diagnostic | | piacNostic 
Proceoure | | paoceoune 











fnEsPor 
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"AND REPAIR. 
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GENERAL INFORMATION 






Any incorrect conditions discovered in an in- 
spection process can contribute to a variety of 
steering system troubles. Few specific com- 
plaints can be attributed to a single specific 
cause. If inspection shows everything visible to 
be in good order, removal andior partial disas- 
sembly of steering system components may be 
necessary to pinpoint the cause of acomplaint. 












FRONT 
SUSPENSION 





STEERING SYSTEM DIAGNOSIS 





STEERING 
COLUMN 
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Often, determ! 
the best place to look first—is a matter of judg- 
ment and experience. Therefore, the Trouble- 
shooting Charts that follow are just guidelines, 
and the possible causes of various conditions 
are not necessarily presented in order of decreas- 
ing probability. 


POWER 
STEERING 


STEERING 
GEAR 





G4651-A 
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TROUBLESHOOTING CHARTS 






EXCESSIVE STEERING EFFORT 






























NOTE: Before proceeding into this Troubleshooting Chart, check the steering effort using a pull scale. 
If necessary, refer to item 11 in the Inspection Diagnostic Procedure. 





CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





* Excessive Steering Effort, Poor »* Low pump fluid Check fluid level and fill as 


Assist or Loss of Assist is a required. Check for leaks. If 
condition recognized by the necessary, refer to Section 
driver while turning corners and 13-51 for the fill procedure 

during parking maneuvers. and Leakage Troubleshoot- 


ing Chart in this section. 


* Gear assembly external or * Refer to Excessive Steering 
internal leakage Effort Diagnostic Procedure 
in this section. 


* Pump external leakage © Refer to Leakage 
Troubleshooting Chart in this 
section. 

« Loose or worn drive belts © Inspect drive belts. Replace 


or adjust tension as re- 
quired. If necessary, refer to 
Section 27-02. 


* Hose or cooler external © Heter to Leakage Irouble- 
leakage shooting Chart in this 
section. 


« Improper engine idle speed * Adjust idle. If necessary, re- 
fer to Section 21-01. 


© Pulley loose, warped or ¢ Replace pulley. If necessary, 
misaligned refer to Section 13-51. 


© Pump flow/pressure not to * If necessary, refer to the 
specifications Pressure Test Diagnostic 
Procedure in this section. 


* Hose or cooler line restricted * Clean or replace as 
or kinked necessary. A pressure test 
will determine if there is a 
restriction in one of the 
lines, If necessary, refer to 
the Pressure Test Diagnostic 
Procedure in this section. 


















Inspect system for con- 
tamination. If necessary, 

refer to Section 13-51 for the 
flushing procedure. 


System contamination 
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TROUBLESHOOTING CHART 





-—————— 


PULLS TO ONE SIDE 





CONDITION 


POSSIBLE CAUSE 


| 


CORRECTIVE ACTION 





e Excessive Steering Effort, Poor 
Assist or Loss of Assist is a 
condition recognized by the 
driver while turning corners and 
during parking maneuvers 
(Continued) 


Aerated fluid 


Purge the system of air. If 
necessary, refer to the proce- 
dure in this section. 





¢ Pulls to One Side is a condition 
where the vehicle tends to pull 
to one side when driven ona 
level surface. 





. 


Tire-related problem 


Vehicle is unevenly or ex- 
cessively loaded 


Damaged front suspension 
components or improper 
wheel alignment 


Damaged rear suspension 
components 


Steering gear valve effort out 
of balance 


Check front and rear brakes 
for proper operation. 


Refer to Section 11-01 for 
tire inspection and 
diagnostic procedures. 


Adjust load. 


Inspect front suspension and 
check alignment angles. If 
necessary, refer to Section 
14-01. 


Inspect rear suspension. If 
necessary, refer to Section 
14-01. 


Refer to Steering Pulls to 
One Side Diagnostic 
Procedure in this section. 


Adjust if necessary. Refer to 
Section 12-01 for inspection 
and diagnostic procedures. 
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TROUBLESHOOTING CHARTS 





WANDER 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Ey 
« Wander—Vehicle wander isa =» _‘Tire-related problem © Refer to Section 11-01 for tire 
condition where the vehicle Inspection and diagnostic 
wanders back and forth on the procedures. 
roadway when it is driven * Check if vehicle is unevenly »* Adjust load. 
straight ahead while the steer- loaded or overloaded. 
Ing wheel i: fi 
position eheid natin * Loose/worn tle rod ends or © Replace tie rod end or tie rod 
. ball socket assembly as necessary. If 
Evaluation should be conducted necessary, refer to Section 
on a level road (little road 13-46. 
crown). 
© Steering gear mounting in- * Replace insulators and/or at- 
sulators and/or attachment tachment nuts and bolts. 
bolts loose or damaged Tighten to specification. If 
necessary, refer to Section 
13-46. 


* Loose suspension struts 


Tighten strut mounting bolts. 
If necessary, refer to Section 


14-10. 
* Column intermediate shaft « Tighten to specifications at 
loose Gear and at Column. If 


necessary, refer to Group 13 
Specification for correct 
torque values. 
Column intermediate shaft Replace intermediate shaft 
universal joints loose/worn assembly. If necessary, refer 
to Section 13-04. 
© Improper wheel alignment « Inspect front suspension and 
check alignment angles. If 
necessary, refer to Section 


14-01. 
* Check steering gear rack « If necessary, refer to Section 
yoke adjustment. 13-46.° 





*NOTE: If equipped with a ZF 
steering gear, rack yoke Is not 
adjustable. 
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TROUBLESHOOTING CHARTS 































POOR RETURNABILITY 





CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





© Poor Returnability—Sticky Feel ¢ Improper tire pressure or Refer to Section 11-01 for tire 


Is a condition noticed when the other tire problem inspection and diagnostic 
steering fails to center fol- procedures. 
lowing a turn, without manual = « Column intermediate shaft * Replace intermediate shaft 
effort from the driver. In addi- universal joints binding assembly. If necessary, refer 
tion, when the driver returns the to Section 13-04. 
seer Dear enone et mey *® Check for boot tears and/or « Replace as necessary. If 
? evidence of binding or necessary, refer to Section 
damage to tie rod ends or 13-46, 
ball joints. 
« Damaged/worn front suspen- e Inspect struts and lower con- 
sion components trol arm ball joints. If 
necessary, refer to Section 
14-01. 


Improper wheel alignment Inspect front suspension and 
check alignment angles. If 
necessary, refer to Section 


14-01. 


Steerina column bearing Replace bearing. If 

binding necessary, refer to Section 
13-04, 

Inspect the system for con- 
tamination. If necessary, refer 
to Section 13-51 for the 
flushing procedure. 

Check steering rack yoke If necessary, refer to Section 
adjustment. 13-46." 


* System contamination 


*NOTE: If equipped with a ZF 
steering gear, rack yoke Is not 
adjustable. 
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CONDITION 


NOISE 


POSSIBLE CAUSE 





SEE 


CORRECTIVE ACTION 








¢ Feedback (Rattle, Chuckie, 
Knocking Noises In Steering 
Gear) Is a condition where 
roughness is felt in the steering 
wheel by the driver when the 
vehicle is driven over rough 
pavement. 





*NOTE: If equipped with a ZF 
steering gear, rack yoke |s not 
adjustable. 


Steering column intermedi- 
ate shaft joints loose/worn 


Loose tie rod end(s) and/or tie 
rod inner ball joints 


Steering gear mounting in- 
sulators and/or attaching 
bolts loose or damaged 


Steering column intermedi- 
ate shaft connecting bolts 
loose 


Loose suspension bush- 
ings/fasteners or ball joints 


Check steering gear rack 
yoke preload adjustment. 


Check steering column 
conditions. 


Replace intermediate shaft 
assembly. If necessary, refer 
to Section 13-04. 


Replace tle rod end(s) and/or 
tle rod assemblies. If neces- 
sary, refer to Section 13-46. 


Replace Insulators and/or 
tighten attachment bolts to 
specifications. If necessary, 
refer to Section 13-46. 


Tighten bolts to specifica- 
tion. If necessary, refer to 
Group 13 Specifications for 
correct torque values. 
Tighten suspension fasten- 
ers, replace worn bushings, 
or replace front control arms. 
If necessary, refer to Section 
14-10. 

If necessary, refer to Section 
13-46.* 

Refer to Poor Returnability 
Diagnostic Procedure in this 
section. 








* Noise/Rattle (Steering Column) 


. 


Loose bolts/attaching 
brackets 


Looseness of ball bearings or 
insufficient lube 


Flex coupling compressed or 
extended 





Noise/Squeak or Cracks (Steer- 
ing Column) 


Loose or mispositioned 
shrouds 


Upper or lower bearing out of 
position 


Tighten to specification. If 
necessary, refer to Group 13 
Specifications. 

Lube or replace bearings. If 
necessary, refer to Section 
13-04, 

Reposition shaft assembly to 
flatten flex coupling. 





Tighten or reposition shrouds 
as required. If necessary, 
refer to Steering Column In- 
stallation In Section 13-04. 


Disassemble column and in- 


spect bearings. If necessary, 
refer to Section 13-04, 
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TROUBLESHOOTING CHARTS 


NOISE (Cont'd) 


CONDITION 





* Click 


° Power steering pump—noise, 
moan or whine 





POSSIBLE CAUSE 


« Anoise caused by the pump 
slippers being too long, 
broken slipper springs, ex- 
cessive wear, nicked rotors 
and damaged cam contour 


© Fluid aeration 


Low fluid 


* Hose grounded 


* Column grounded 


© Valve cover O-ring or baffle 
missing/damaged 


Interference between com- 
ponents In pumping 
elements 


Loose or poor bracket align- 
ment 





CORRECTIVE ACTION 


Disassemble pump and in- 
spect rotating group com- 
ponents. If necessary, refer to 
Section 13-51. 


Purge the power steering 
system to reduce aeration 
noise. If necessary, refer 
to the procedure in this 
section. 

Check fluid level and fill as 
required. Check for leaks. If 
necessary, refer to Section 
13-61 for fill procedure and 
Leakage Troubleshooting 
Chart in this section. 


Check for grounded hoses. 


Check column alignment. 


Disassemble pump to valve 
cover. Remove and replace 
O-ring and baffle. If 
necessary, refer to Section 
13-51. 

Disassemble pump and in- 
spect rotating group com- 
ponents. If necessary, refer 
to Section 13-51. 

Check bracket alignment and 
bolt torque. Correct if 
required. 





* Swish 


A nolse created by the flow 
of excessive fluid into the 
bypass port of the pump 
valve housing (with temper- 
ature below 130°). The shear- 
ing effect of the cooler 
(heavier) oll Is not harmful to 
pump operation. 


Anormal condition. Noise 
will diminish with fluid 
temperature increase. 
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NOISE (Cont’d) 


a) 





CONDITION 


POSSIBLE CAUSE 


CORRECTIVE ACTION 





* System Noise: 
Chirp or squeal when steering 
wheel is cycled lock to lock 


Loose or worn drive belts 


Inspect drive belts. Replace 
or tension as required. If 
necessary, refer to Section 
27-02. 





* Other suspected pump noises * 


Internal pump wear or 
damage 


Disassemble pump and in- 
spect components. If neces- 
sary, refer to Section 13-51. 








EXTERNAL LEAKAGE 





CONDITION 


POSSIBLE CAUSE 


CORRECTIVE ACTION 





* Pump leaks 





a 


Excessive fiuid fill 


Dipstick missing, loose, 
damaged or missing O-ring 


Broken/cracked reservoir 


Loose or damaged hose 
fittings 


Leakage at shaft seal 
1. Shaft seal not pressed in 
flush with housing surface 


Check fluid level and adjust 
to proper level. If necessary, 
refer to Section 13-51. 


Service or replace if 
required. 


Replace reservoir. If 
necessary, refer to Section 
13-51. 


Service or replace. If 
necessary, refer to Section 
13-55, 


1, Use an appropriate seal in- 
stallation tool to correct 
installation; if not possible 
or still leaking, replace 
seal. If necessary, refer to 
Section 13-51. 
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EXTERNAL LEAKAGE (Cont'd) 


- 





CORRECTIVE ACTION 








cn 


as helical grooving, or the 
OD has an axial scratch 


. Shaft bushing worn 


Plugged drainback hole 


Damaged or missing reser- 
voir O-ring 


Damaged or missin 
outlet fitting O-rings 


Loose outlet fitting 


Excessive pump assembly 
bracket vibration 


Plate and bushing reser- 
voir seal groove poros- 
ity/damage, metal chips or 
foreign material on seal or 
in seal groove 


Outlet fitting damage 


CONDITION POSSIBLE CAUSE 
* Pump leaks (Cont'd) 2. Seal damage 2. 
3. Rotor shaft damage, such 3. 


a 


. Replace seal. If necessary, 


. Replace shaft and seal. If 


. Disassemble pump and 


refer to Section 13-51. 


necessary, refer to Section 
13-51. 

Replace plate and bushing 
assembly. If necessary, 
refer to Section 13-51. 


clean drainback hole. If 
hole is not drilled through, 
replace plate and bushing 
assembly. If necessary, 
refer to Section 13-51. 


Replace O-ring. If neces- 
sary, refer to Section 
13-51. 


Replace O-rings. If 
necessary, refer to Section 
13-55. 

Tighten outlet fitting. If 
necessary, refer to Section 
13-55. 


Correct bracket alignment 
and tighten bracket bolts 
to specification. If 
necessary, refer to Group 
13 Specifications. 


Disassemble pump to 
clean groove; replace 
plate and bushing assem- 
bly if damaged. If neces- 
sary, refer to Section 
13-51. 

Replace outlet fitting. If 
necessary, refer to Section 
13-55. 
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CONDITION 


EXTERNAL LEAKAGE (Cont’d) 


POSSIBLE CAUSE 


—_— 





CORRECTIVE ACTION 








° Gear Leakage 


“NOTE: If equipped with a ZF 
steering gear, replace with a 
service gear assembly. 





Pressure or return line 
fittings 


Fittings on rack piston tube 


Loose hose clamp at secon- 


dary cooler 


Input shaft seal 


Damaged cooler tubes 


Disconnect lines from gear 
and inspect O-ring seals, fit- 
tings and tube seats. If 
necessary, refer to Section 
13-55. 


Tighten fittings using a line 
wrench. If leak continues, 
disconnect fluid line and in- 
spect fitting and tube seat 
for damage. 


Tighten clamps. If leak con- 
tinues, disconnect hose and 
inspect for damaged cooler 
tube or hose. 

Remove steering gear and 
replace seal. If necessary, 
refer to Section 13-46.* 
Replace tubes as necessary. 
If necessary, refer to Section 
13-55." 
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INSPECTION 1. Check steering wheel free play in the straight- 


ahead position. It should not be more than 





The first step in diagnosis is a thorough inspec- 9.5 mm (3/8 inch) at the rim of the wheel. If 
tion of the entire system from steering wheel to excessive, a check under the hood will deter- 
toad wheels. mine whether it's due to lost motion in steer- 


ing column components, or in the steering 
gear and suspension components. 


9.5 mm (3/8 INCH) 
FREE PLAY—MAXIMUM 


4652. 





2. With front wheels raised, turn the wheel from 
lock to lock while checking the column 
universal joint and flex coupling for binding, 
interference or tight spots. 


FEEL FOR HITCHES OR TIGHT SPOTS 
WHILE TURNING WHEELS LOCK-TO-LOCK 





G4653-A 
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STEERING SYSTEM DIAGNOSIS 








INSPECTION (Continued) 


3. Check the fluid level in the pump reservoir. 
Overfilling may have caused apparent !eak- 
age at the pump. Look for air bubbles in the 
reservoir. If present, purging the system may 
resolve the complaint. If necessary, refer to 
the purging procedure In this section. 





G4230-A 











4. Check the condition and tension of the pump 
drive belts. If glazed or cracked, they could be 
slipping, causing excessive noise and reduc- 
ed power assist. Check the pump pulley align- 
ment with water pump, alternator and 
crankshaft pulleys, and make sure the pump 
mounting bracket is correctly positioned and 
securely installed. 


PULLEYS MUST BE ALIGNED 
IN SAME PLANE G4655-A 


13-01-13 
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—— 
INSPECTION (Continued) 
5. Check the pump outlet and return hoses, and 
cooler lines, for signs of leakage between the 
pump and steering gear. 
FITTINGS AT STEERING 
GEAR 
RETURN LINE FITTING 
AT PUMP 
PRESSURE LINE FITTING 
AT PUMP 
POSSIBLE @) @ PUMP SHAFT SEAL 
LEAK POINTS 
® HOSE CLAMP FITTINGS 
oO @® PRESSURE HOSE 
® 4056-0 
rc — 
6. Check the steering gear for leakage at the 
pump connections, pinion shaft bore, trans- 
fer tube fittings, and tie rod boot ends, and 
verify: that the steering gear Is securely POSSIBLE 
mounted on the crossmember. If necessary, LEAK POINTS 
refer to the mounting bolt tightening pro- 
cedure in Section 13-46. MOUNTING 
4657-4 








eee eee! 
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INSPECTION (Continued) 


7. Check front wheels for side-to-side play, indi- 
cating wear in tie rod ends or rack ball joints. 
Verify that tie rod end ball studs are securely 
mounted in the wheel spindle supports. Also 


TOP-TO-BOTTOM 
PLAY 
RACK BALL JOINT am} 
WEAR 





TIE ROD BALL 








check for front wheel top-to-bottom play, 
indicative of worn wheel bearings. If neces- 
sary, refer to Section 11-16 for front wheel 
bearing service. 


4658-4 





8, Inspect front suspension control arms, bush- 
ings and etrute for eigne of wear or damage 
that could impair steering control. If neces- 
sary, refer to Section 14-01 for front end align- 
ment checking procedures. 


STRUTS 


CONTROL ARMS 
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INSPECTION (Continued) 


9. Verity that front tires are matched, equally 
worn and equally inflated. 


10. Check for uneven side-to-side load distribu- 
tion In the vehicle. 


11. Check the steering effort to determine if the 
system is developing the proper amount of 
power assist as follows: 


With the vehicle parked on dry concrete and 
with the parking brake set, idle the engine 
for two to three minutes while turning the 
steering wheel left and right several times to 
bring the fluid up to normal operating 
temperature. 


Then, with the wheels in the straight-ahead 
position, hook a pull scale to one of the 
steering wheel spokes, as close as possible 
to the wheel rim, and measure the force re- 
quired to turn the wheel. 


Keep the line of pull tangential to the wheel 
rim, that is, at a right angle to the wheel 
radius at the point of scale attachment, 
while turning the wheel one complete revolu- 
tion in each direction from the center 
position. 

Steering effort would be considered exces- 
sive if steering wheel rim pull exceeds 4.5 
Kg (10 Ibs.). 


PULL AT RIGHT 
ANGLE TO RADIUS 


PULLSCALE 
T74P-3504-Y 









SUPPLEMENT 1 










EXCESSIVE STEERING EFFORT 


If the steering wheel rim pull test shows steer- 
ing effort In excess of 4.5 Kg (10 Ibs.) and no 
mechanical interference or binding is found in 
the steering column or suspension compo- 
nents, it is likely that the hydraulic system is 
not developing as much power assist as it 
should. Either pump output is being dissipated 
by internal leakage in the steering gear, or 
pump output is not up to specification. Steer- 
ing gear internal leakage past the seals at 
either end of the rack cylinder would result in 
fluid being present in one or both tie rod boots, 
which might not show up in inspection if the 
boots are tightly sealed to the housing and the 
tie rods. Release the boot clips of the gear and 
pull the boots free of the housing to check for 
fluid. If any is found, the steering gear must be 
overhauled.* 


























*NOTE: If equipped with a ZF steering gear, 
replace with a service gear assembly. 


VALVE SEAL 
VALVE UPPER 
SEAL 


G4673-A 
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EXCESSIVE STEERING EFFORT (Continued) 


Fluid in the left boot could result from leakage 
past the pinion and control valve shaft lower 
seal, rather than the rack inner seal, but in either 
case it indicates a condition requiring steering 
gear removal and disassembly to correct.* Also, 
presence of fluid in both boots is inconclusive, 
since the rack is hollow, with breather holes at 
each end to prevent pressure bulldup in the 
boots. 


If no fluid Is found in the boots, steering gear in- 
ternal leakage still cannot be ruled out, since 
leakage past the rack piston seal or control 
valve seals will not show up in the boots or else- 
where, but may seriously reduce power assist 
even if pump output is satisfactory. 


*NOTE: If equipped with a ZF steering gear, 
replace with a service gear assembly. 


PUMP PRESSURE AND FLOW TESTS 


The next step is to determine whether pump out- 
put Is satisfactory. If inspection found fluid level 
correct and free of air bubbles, pump pressure 
and flow characteristics should be checked with 
the Power Steering Analyzer (Rotunda 
014-00207, or equivalent). Disconnect the pres- 


POWER STEERING ANALYZER 


POWER STEERING PUMP 


AND GEAR. 








EXISTING HOSE 
HIGH PRESSURE 









INSTALLATION OF THE ANALYZER AT THE PUMP OUTLET IS PREFERRED. IF ITIS DIFFICULT TO ATTACH THE 
ANALYZER AT THE PUMP, IF MAY BE INSTALLED AT ANY CONVENIENT LOCATION BETWEEN THE PUMP 


CHECK 
FOR OIL 
IN BOOTS 


Gaset.A 

















sure hose at the pump outlet fitting and connect 
the Analyzer between the fitting and the hose. 
Tighten the hose and fitting connections to no 
more than 20 N-m (15 !b-ft) and make sure the 
Analyzer gate valve is open before beginning the 
tests. 





RACK AND 
PINION GEAR 


G24eaa 
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PUMP PRESSURE AND FLOW TESTS 
(Continued) 


No-load Pressure and Flow Test 


Check engine idle speed against specification 
and adjust if necessary. Idle the engine for 
about 2 minutes to bring fluld up to normal 
operating temperature (170°+5°F, or 
77° +3°C). With Analyzer gate valve fully open, 
note pressure and flow rate. A flow rate less 
than 2 gpm suggests that the pump Is defective, 
which can be confirmed by further testing. A 
pressure reading greater than 150 psi indicates 
restrictions in the hoses and lines between 
pump and steering gear. 


TEST NO. 1—NO-LOAD PRESSURE AND FLOW TEST 
ENGINE IDLING—FLUID WARM 





GATE VALVE 
FULLY OPEN 


NOTE PRESSURE 
AND FLOW RATE G4663-A 















750-psi Flow Test 


With engine idling, partially close the analyzer 
gate valve until pressure rises to 750 psi, and 
note the flow rate. If less than .95 gpm, the pump 
cam and rotor assembly must be replaced, as 
well as the pressure plates, if they are cracked 
or worn. If necessary, refer to Section 13-51 for 
pump rebuild procedures. 





TEST NO. 2—750 PS! FLOW TEST 
ENGINE IDLING—FLUID WARM 


NOTE FLOW RATE 


PARTIALLY CLOSE GATE VALVE 
UNTIL PRESSURE RISES TO 750 PSI 


4664-4 

















Relief Pressure Test 


With engine idling, completely close and par- 
tlally open the Analyzer gate valve 3 times, 
noting the maximum pressure reached. Do not 
hold the valve closed more than 5 seconds at a 
time. Relief pressure should be between 950- 
1130 psi. If below minimum by 100 psi or more, 
the pump flow control valve should be replaced. 
If over 50 psi above maximum, the valve should 
be inspected, and cleaned or replaced. If 
necessary, refer to Section 13-51. 


TEST NO. 3—RELIEF PRESSURE TEST 
ENGINE IDLING—FLUID WARM 





NOTE MAX. PRESSURE 


COMPLETELY CLOSE AND PARTIALLY 
OPEN GATE VALVE THREE TIMES. 
DO NOT HOLD VALVE CLOSED 

MORE THAN FIVE SECONDS 


Gas65.A 





1500-rpm Flow Test 


With the Analyzer gate valve fully open, in- 
crease engine speed to 1500 rpm and note the 
flow rate. If in excess of 2.1 gpm, the pump flow 
control valve should be Inspected, and cleaned 
or replaced. If necessary, refer to Section 13-51. 


TEST NO. 4—1500 RPM FLOW TEST 
INCREASE ENGINE SPEED TO 1500 RPM 


GATE VALVE 
FULLY OPEN 


NOTE FLOW RATE 





13-01-19 STEERING SYSTEM DIAGNOSIS 13-01-19 
pe UEUEE UE ETEIEIEEIEIEE ERIE 


DIAGNOSTIC PROCEDURES 





CONTROL VALVE RESPONSE TEST 


With engine idling, turn the steering wheel 
slightly, in each direction, and release quickly 
while observing the pressure gauge. Pressure 
should fluctuate momentarily when the wheel 
is turned, and snap back to the normal pressure 
reading when the wheel is released. If it returns 


slowly or to a different value, the steering gear 
control valve is sticking and should be cleaned 
or replaced. If necessary, refer to Section 13-46." 


Full-lock Tests 


With engine idling and Analyzer valve fully 
open, turn the steering wheel to full right and 


left lock stops whlle observing the Analyzer. Do 
not hold the wheel at full lock any longer than 
necessary to note pressure and flow readings. 
Pressure should be nearly the same as the re- 
lief pressure obtained by closing the Analyzer 
valve, and flow should drop below 0.5 gpm. If 
pressure is lower or flow higher, excessive in- 
ternal leakage in the steering gear Is indicated. 
If necessary, refer to Section 13-46 for steering 
gear repair procedures.* 


*NOTE: If equipped with a ZF steering gear, 
replace with a‘service gear assembly. 








PULLS TO ONE SIDE 


The possible causes of a steering pull condi- 
tion are numerous, but road testing can quickly 
narrow them down. If inspection revealed a 
mismatch in front tire size, type or inflation, or 
uneven vehicle loading, correct the unbalanced 
condition and road-test to see if the pull condi- 
tion persists. Use a section of lovol, uncrowned 
road for the test and drive the vehicle in both 
directions to allow for wind effects. If the pull 
condition is unchanged, try coasting in Neutral 
with the engine off, to eliminate steering pump 
output. 

WARNING: Do not turn the Ignition key to the 
locked position. The steering wheel lock will 
engage, locking the steering wheel in position. 








CONTROL VALVE 
CONTROL VALVE SPOOL SLEEVE 










If the pull condition disappears, the steering 
gear control valve is not maintaining the proper 
pressure balance in the steering gear, and must 
be repaired or replaced. Valve repair is limited 
to seal ring replacement, and If the seal rings 
are not unequally worn or damaged, and if the 
valve bore in the steering gear housing Is not 
nicked or scored, pressure Imbalance indicates 
internal damage in the valve accombly or a 
sprung torsion bar. If necessary, refer to Sec- 
tlon 13-46.* 


*NOTE: If equipped with a ZF steering gear, 
replace with a service gear assembly. 
































ams 
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TORSION BAR 


VALVE SEAL 
RINGS 








VALVE BORE 
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If the coasting test does not eliminate the pull 
condition, the problem is not In the steering 
gear. To check for front tire inequalities not 
detected in inspection, cross-switch the front 
wheel and tire assemblies and repeat the road 
test. If the direction of the pull is reversed, 
recross-switch the front wheels to the rear, and 
switch the rear wheels and tires to the front, 
same sides. 


WANDER 


In general, loose steering and a tendency to 
wander result from lost motion somewhere be- 
tween steering wheel and road wheels, which 
should be detected by Inspection. Checking 
steering wheel freeplay while holding the steer- 
ing gear pinion shaft against turning can quick- 
ly rule out the steering column universal joint 
and flex coupling as a source of lost motion. 
Likewise, front wheel wobble checks, top-to- 
bottom, and side-to-side will quickly pinpoint 
wheel bearing and suspension Joint looseness, 


RACK BALL JOINT 
WEAR 
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PULLS TO ONE SIDE (Continued) 


If cross-switching the front tires does not change 
the direction of the pull, check the front suspen- 
sion alignment. If necessary, refer to Section 
14-01 for suspension specifications. Also, check 
for brake drag at front or rear wheels, and check 
both front and rear suspension systems for 
spring sag, and worn or damaged suspension 
components or mounting points. 


nd 





including tie rod ball joints. If the steering gear 
is securely mounted on the crossmember, the 
steering column universal joint and flex cou- 
pling are not loose or damaged and the front 
wheels cannot wobble independently, but 
steering wheel straight-ahead free play is over 
3/8 inch, excessive lash is indicated between 
the rack and pinion. 


TOP-TO-BOTTOM 
PLAY 







TIE ROD BALL 
STUDS TIGHT? 





TIE 





ROD END 
WEAR 





GAG58-A 
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This can result from worn or damaged parts or 
insufficient rack yoke pressure. Disassemble 
the steering gear, Inspect all components and 
adjust rack yoke pressure. If necessary, refer to 
Section 13-46 for steering gear repair 
procedures. 








YOKE PLUG 
HEX ADAPTER 
‘T85M-3504-C 





TIGHTEN TO 
3.4 TO 3.9 N-m 
(30 TO 35 LB-IN) 


4267. 


NOTE: The rack yoke preload adjustment Is to 
be performed only as part of a steering gear 
overhaul. 


ees ee 


WANDER (Continued) 













POOR RETURNABILITY 


If steering does not return freely to the straight- 
ahead position when the wheel is released fol- 
lowing a turn, excessive friction or binding is 
present somewhere in the system. To isolate 
the problem, it Is necessary to disconnect 
various parts of the system and check them in- 
dependently. To check for steering column 
bind, mark the intermediate shaft universal 
joint clamp and the steering shaft to ensure 
correct reassembly, and remove the clamp bolt 
so that the clamp plate can be swung free, 
releasing the intermediate shaft assembly from 
the steering shaft. The steering wheel can now 
be turned independently and any binding or 
rubbing in the steering wheel and shaft assem- 
bly will be Immediately apparent. If necessary, 
refer to Section 13-04 for steering column ser- 
vice procedures. 


SCRIBE AN 
ALIGNMENT 
MARK FOR 
ASSEMDLY 
REFERENCE 


STEERING 
SHAFT 


UNIVERSAL JOINT 
CLAMP BOLT 


LOCATED IN ENGINE 
COMPARTMENT BELOW 
MASTER CYLINDER G4505 
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POOR RETURNABILITY (Continued) 


Before reconnecting the intermediate shaft, 
remove the pinch bolt securing the flex cou- 
pling to the steering gear pinion shaft, and 
remove the Intermediate shaft assembly. 


FLEX WITHOUT BINDING 


INTERMEDIATE SHAFT UNIVERSAL 
JOINT AND FLEX COUPLING MUST 


Check the rotation action of the universal joint 
and flex coupling at their normal operating 
angles to be sure there are no tight or stiff 
spots to Interfere with steering returnability. 











While the steering gear is disconnected from 
the column, disconnect the tic rod ende from 
the wheel spindle supports and verify that the 
ball studs swivel freely. Also, flex the tie rods 
relative to the rack to be sure that the rack ball 
joints are not seized or binding. 


NY\\\\ es 
uy 





TIE ROD END BALL STUD AND 
RACK BALL JOINT MUST 










NOTE: The procedure for disconnecting the tie 
rods from tho spindlas can he found in Section 
13-46 in the tie rod removal and installation 
procedure. 


TOT 
Sa i} 
Vio / 
Vy yf 
| -7 -N\ 
—-F7 \ 


ARTICULATE FREELY 4871-4 
NOTE; CHECK BOTH SIDES 
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POOR RETURNABILITY (Continued) 


To check for front suspension bind, turn the 
toad wheels through thelr normal steering 
travel while the tie rods are disconnected, with 
the wheels on swivel plates and supporting the 
normal vehicle front end loading. Investigate 
any tight spots or side-to-side differences. 


Finally, with the steering gear isolated from the 
steering column and road wheels, measure 
pinion shaft turning effort, using the Pinion 
Shaft Torque Adapter T85M-3504-B and a low- 


removed and repaired. If necessary, refer to 
Section 13-46 for steering gear service 
procedures. 







PINION 








— 


NOISE 


noise, rather than relying on someone else’s 
description. 


Rattle, chuckle or knocking noise is often trace- 
able to worn or loose steering system compo- 
nents, normally discovered in the Inspection 
process. Loose or worn steering column parts, 
intermediate shaft universal joint or flex cou- 
pling, worn tie rod ends or ball joints, loose 
steering gear mounting hardware, or loose or 
worn suspension bushings or components all 
can contribute to noise of this type. 








reading torque wrench. With the rack centered an OTe 
in the straight-ahead position, pinion turning TORQUE 

effort should not exceed 1.7 N-m (15 Ib-in.). If WRENCH 

higher, the rack yoke preload Is excessive or TURNING 

the rack is bent. Turn the pinion to one stop, 

then to the other to check for tight spots. Turn- 

Ing effort should Increase slightly and uniform- 

ly as the rack moves away from the centered, 

straight-ahead position. If turning effort is er- 

tatic or excessive, the steering gear must be 

Steering system noise may be heard as rattle, TOP-TO-BOTTOM 
chuckle or knocking, moan or whine, hiss, squeal, Les 

clicking or chattering. In noise diagnosis, It Is RACK BALL JOINT 

important that the technician actually hear the WEAR TIE ROD BALL 























STUDS TIGHT? 








TIE ROD END 
WEAR 
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NOISE (Continued) 


Also, wear or damage in steering gear compo- 
nents, such as a worn pinion bearing, loose 
bearing locknut or insufficient rack yoke pres- 
sure should be Investigated. If necessary, refer 
to Section 13-46 for steering gear service proce- 
dures.* A loose pump pulley or pump mounting 
or misaligned pump support are also possible 
causes. 


Moan or whine usually originates at the power 
steering pump and may be caused by low fluid 
level or aeration of the fluid. If air bubbles per- 
sist after repeated lock-to-lock cycling, purge 
the system as detailed elsewhere in this sec- 
tion. Moan or whine may also be caused by 
loose or misaligned pump mounting parts, or 
by grounding of the pressure hose against 
some part of the vehicle between pump and 
steering gear. Also, internal pump leakage 
caused by worn or damaged seals or other 
parts may be responsible. If necessary, refer to 
Section 13-51 for pump repair procedures. 


*NOTE: If equipped with a ZF steering gear, 
replace with a service gear assembly. 









PRESSURE 
HOSE 


GA674A 
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Full-‘lock squeal, heard in parking maneuvers, 
usually means loose or worn pump drive belts. If 
necessary, refer to Section 27-02 for belt tension- 
ing procedures. If squeal persists with belts cor- 
rectly tensioned, the pump relief pressure may be 
excessive. If necessary, refer to the relief 
pressure test procedure in this section. 
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NOISE (Continued) 


Steering gear hiss |s part of normal power steer- 
ing gear operation, but if objectionably loud In- 
side the vehicle, It may be transmitting through 
misaligned or grounded steering column 


components. 


CAM 













gee 


Clicking or chattering nolse from the puimp dur- 
Ing parking maneuvers indicates Internal pump 
problems, such as broken slipper springs, ex- 
cessive slipper length, excessively worn rotor 
or cam. If necessary, refer to Section 13-51 for 


pump repair procedures. 


VALVE 
BODY 
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PURGING THE POWER STEERING 
SYSTEM OF AIR 


When air entrained In the power steering fluid 
causes a persistent whine or moaning noise 
and can’t be removed by normal steering gear 
cycling, vacuum purging becomes necessary. 
Assemble an airtight adapter for the reservoir 


RUBBER STOPPER CAP 
11 FOR Cll 








1/4” to 5/16” TUBING, 
PLEXIGLASS, STEEL 
OR COPPER 


114” TO. 5/16" HOLE 


cs HOLD BACK AT LEAST 1/8" 


VACUUM HOSE 





filler neck, using a suitable rubber stopper cap 
and a piece of tight-fitting tubing. Connect the 
adapter to a suitable vacuum source, such as 
Rotunda 021-00014, or equivalent, with a length 
of vacuum hose. 


VACUUM SOURCE 


ROTUNDA 021-0014 (RECOMMENDED) 
DISTRIBUTOR MACHINE (ALTERNATE) 
AIC MACHINE (ALTERNATE) 


2806. 
















Fill the pump reservoir to the COLD full mark on 
the dipstick, with Motorcraft Type F Automatic 
Transmission Fluid ESW-M2C33-F, or equivalent. 


Raise the front wheels off the floor, disconnect 
the ignition coil and crank the engine without 
turning the steering wheel. Recheck the fluid 
level and refill to the COLD full mark, if neces- 
sary. Then, crank the engine with the starter 
while cycling the steering lock-to-lock. Recheck 
the fluid level and add fluid, if necessary. 








G4230-A 





13-01-27 STEERING SYSTEM DIAGNOSIS 13-01-27 
el 


DIAGNOSTIC PROCEDURES 


PURGING THE POWER STEERING SYSTEM 

OF AIR (Continued) 
Plug the vacuum adapter tightly into the reser- 
voir filler neck, connect the ignition coil, and 
start the engine. Apply a vacuum of 15 inches 
Hg (51 kPa) for at least three minutes with the 


engine Idling, maintaining the vacuum as air is 
released. 


Release the vacuum, remove the adapter, and 
refill the reservoir to the COLD tull level. Rein- 
stall the vacuum adapter and apply a 15-inch 
Hg (61-kPa) vacuum to the reservoir with the 
engine idling. Maintain the vacuum whlle cy- 
cling the steering from lock to lock every 30 
seconds for about five minutes. Do not hold the 
steering at full lock. 


Release the vacuum, remove the adapter, and 
add fluid, if necessary. Install the dipstick, cy- 
cle the steering with the engine idling, and 
check all connections for leaks. Normally, the 
foregoing procedure will have removed the air 
from the system, but in cases of severe aera- 
tion, it may have to be repeated. 








13-04-1 


STEERING COLUMN 13-04-1 


SECTION 13-04 STEERING COLUMN 


CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION 
Steering Wheel ... 
Tube/Switch Assembly. . 
Steering Column Assembly . . 


DISASSEMBLY AND ASSEMBLY 
Tube/Switch Assembly............. +13 


DESCRIPTION 


The steering column assembly consists of a 
shaft tube, upper and lower bearings, mount- 
ing brackets, ignition lock and two switch 
assemblies. 


At its lower end, the steering shaft is connect- 
ed to the intermediate steering shaft. The upper 
end of the steering shaft has a tapered hexagon 


and is threaded in order to securely attach the 
steering wheel. 








STEERING 
GEAR 








Fitted into the lower end of the steering column 
tube is a ball bearing assembly. The upper bear- 
Ing assembly fits into the ignition lock body 
which is a tight push-on fit to the steering col- 
umn tube. 


Both switch assemblies are mounted on the 
cast body ot the ignition lock. 


The steering column assembly is attached to the 
body bracket by a diecast bracket, which is 
clamped to the lower end of the tube. 









ABSA 









13-04-2 STEERING COLUMN 13-04-2 





DESCRIPTION 


i a ee 
NOTE: All fasteners are important parts in that 
they could affect the performance of vital parts 
and systems, and/or could result in major serv- 
ice expenses. They must be replaced with 
fasteners of the same part number if replace- 
ment becomes necessary. Do not use a re- 
placement part of lesser quality or substitute 
design. Torque values must be used as speci- 
fied during assembly to assure proper function 
of these parts. 

















1. STEERING COLUMN SHAFT (3675) 9. STEERING WHEEL (3600) 17. TUBE ASSEMBLYIIGNITION LOCK 
2. INTERMEDIATE SHAFT (3B676) 10. HORN SWITCH (3A515) BODY (3L876) 

3. UPPER TRIM COVER (3530) 41. WHEEL ATTACHING NUT (822058) 18, HAZARD SW. BUTTON (13341) 

4. TRIM BRACKET (3K517) 42. HUB COVER (34515) 19. TURN SIGNAL SW. (13341) 

5, HEADLIGHT/WIPER SW. (11654) 13. PRELOAD SPRING (3520) 20. LOWER TRIM COVER (3533) 

6, LOCK CYLINDER (3675) 44, TOLERANCE RING (13318) 21. UPPER BEARING (3517) 

7. HORN CONTACTS (134821) 15, LOWER BEARING (3517) 22. TOLERANCE RING (13318) 

8. HORN RING (134823) 16, MOUNTING BRACKET (38743) 23. CANCELLING CAM (13318) 


—— sna) 





13-04-3 


STEERING COLUMN 


13-04-3 





REMOVAL AND INSTALLATION 


STEERING WHEEL 


Removal 


1. Disconnect the battery negative cable. 


2. Center the steering wheel with the wheels 
in the straight-ahead position. 


3. Remove the steering wheel center hub 


cover. 
CAREFULLY 
PRY COVER 
HUB: OUT OF HORN 
COVER SWITCH 





PROTECTIVE 
PADDING ~ 


4. Loosen the steering wheel attaching nut. 


STEERING 
WHEEL 
ATTACHING NUT 


5. Turn the ignition key to the run position. 


6. Pull the steering wheel straight up to re- 


lease from the taper on the steering shaft. 


7. Ramove the attaching nut and the steering 
wheel. 





















Installation 






1. Make sure the turn signal cam is aligned 
with the turn signal switch cancelling lever. 






TURN SIGNAL 









SWITCH 
CANCELLING 
CONTACT STEERING 
WHEEL 
ALIGNMENT 
TAB 






G4480-A 





2. Install the steering wheel. Make sure the 
tab on the turn signal cancelling cam align- 
ment tab engages the slot on the underside 
of the steering wheel hub. 


ALIGNMENT TAB ON 
TURN SIGNAL CANCELLING CAM 
ENGAGES THIS SLOT 








13-04-4 


STEERING COLUMN 


13-04-4 





REMOVAL AND INSTALLATION 





STEERING WHEEL 


Installation (Continued) 
3. Install the steering wheel attaching nut. 


Tighten the attaching nut to 45 to 55 Nem 
(33 to 40 Ib-ft). 








TIGHTEN 
TO 45-55 N-m 
(33-40 LB-FT) 


4233.4 
4. Remove the ignition key and check the 
steering wheel lock for proper operation. 


5, Install the steering wheel center hub cover. 
6. Connect the battery negative cable. 


Ld 


TUBE/SWITCH ASSEMBLY 
Removal 


4. Disconnect the battery negative cable. 


2. Remove the steering wheel. If necessary, 
refer to the procedure in this section. 


3. Remove the steering column upper trim 











STEERING COLUMN UPPER 
TRIM COVER G4484-A 


4. Remove the steering column lower trim 


cover. 









STEERING COLUMN 
LOWER TRIM COVER 


REMOVE 


NOTE: VIEW 
Is FROM 





UNDERSIDE 
OF STEERING 
COLUMN 
LEVER G4485-A 
Yo 


5. Remove the hood release bracket attaching 
screw. 






HOOD RELEASE 
LEVER BRACKET 





13-04-5 STEERING COLUMN 13-04-5 





REMOVAL AND INSTALLATION 


TUBE/SWITCH ASSEMBLY 


Removal (Continued) 


6. Remove the sound deadening panel located 
under the instrument panel. 


7. Remove the cow! side trim panel attaching 
screws. 


/ 
/ 
‘e 
oe ‘COWL SIDE 
Tt TRIM PANEL 


ATTACHING 
SCREWS 


8. Pull the cowl side trim panel away from the 
body, disconnect the courtesy light wires 
and remove the panel. 


WIRING 
CONNECTOR 





9, Remove the left lower instrument panel at- 
taching screws. 


ATTACHING 


ATTACHING BOREWS. 


SCREW LEFT LOWER 
INSTRUMENT 
PANEL 


10. Lower the instrument panel, disconnect the 
radio speaker wires and remove the panel. 


SPEAKER 





13-04-6 STEERING COLUMN 


13-04-6 





REMOVAL AND INSTALLATION 









TUBE/SWITCH ASSEMBLY 





Removal (Continued) 


41. Remove the steering tube mounting bracket 
attaching nuts and washers. 












MOUNTING 
BRACKET NUTS AND 
WASHERS 


4492-4 





12. Disconnect the fulluwing switch wiring 
connectors: 


© Turn signal 


TURN SIGNAL 
SWITCH 





WIRING 
CONNECTOR 








PRESS LOCK 
TABS TO 
REMOVE CONNECTOR 

G4493-A 













« Headlight 
¢ Wiper/Washer 


WIRING 


HEADLIGHT/WASHER 
SWITCH 


HORN 
CONNECTOR 








CONNECTOR 


« Horn 


PRESS LOCK 
TABS TO 
REMOVE CONNECTOR 


GAAO5-A 


& 
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REMOVAL AND INSTALLATION 


















TUBE/SWITCH ASSEMBLY 


13. Pull upward on the steering column tube to 
remove. As the tube/switch assembly 
clears the end of the shaft, remove the turn 
signal cancelling cam and upper bearing 
tolerance ring. 


Removal (Continued) 
* Ignition switch gang 


yyy) 


IGNITION 
SWITCH 





UPPER BEARING TURN SIGNAL 
TOLERANCE RING CANCELLING CAM 






© Ignition switch bullet 





14. If necessary, remove the preload spring and 
lower bearing tolerance ring from the steer- 


ing shaft. 
\ IGNITION SWITCH 
BULLET CONNECTOR 
PRELOAD 
SPRING 


LOWER BEARING 


TOLERANCE RING 
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REMOVAL AND INSTALLATION 


. TUBE/SWITCH ASSEMBLY 


Installation 

NOTE: If the steering column mounting bracket 
was removed or loosened for any reason, make 
sure the clamp bolt in the mounting bracket is 
loose before installing the tube/switch assembly. 


4. If removed, install the preload spring and 
bearing retainer on the steering shaft. 


2. Position the mounting bracket and tube! 
switch assembly over the steering shaft and 
mounting bracket studs. 


3. Connect the following switch wiring 
connectors: 


* Ignition switch bullet 
* Ignition switch gang 
* Horn 

« Wiper/Washer 

| * Headlight 

* Turn signal 


4. Install the steering column mounting 
bracket attaching washers and nuts. Tight- 
en the attaching nuts to 18 to 22 N-m (13 to 
16 Ib-ft). 





ATTACHING NUTS ANDZ 
j WASHERS 





5. If the steering column mounting bracket 
flange was loosened or removed, proceed 
as follows: 

| a. Install the steering column upper trim 

panel. 














11. 


12. 





b. Push downward on the steering tube un- 
til a 5 mm (3/16 in.) gap exists between 
the upper trim panel and the instrument 
panel. 


iM 
BRACKET Gasog.a 


c. While holding the steering tube in posi- 
tion, tighten the mounting bracket clamp 
bolt to 20 to 25 N-m (15 to 19 Ib-ft). 


d. Remove the steering column upper trim 
panel. 


. Position the cowl side trim panel, connect 


the courtesy light wires and install the at- 
taching screws. 


. Position the left lower instrument panel, 


connect the radio speaker wires and install 
the attaching screws. 


. Install the sound deadening pane! under 


the instrument panel. 


|. Position the hood release bracket and in- 


stall the attaching screw. 


. Install the steering column lower trim 


cover. 


Install the steering column upper trim 
cover 





Install the steering wheel. If necessary, re- 
fer to the procedure in this section 


. Connect the battery negative cable. 
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REMOVAL AND INSTALLATION 


STEERING COLUMN ASSEMBLY 


Removal 


1. Disconnect the battery negative cable. 
2. Raise the vehicle. 
3. Loosen the steering shaft universal joint 


clamp bolt. Turn the steering wheel to bring 
the clamp bolt into an accessible position. 


LOCATED IN ENGINE 
COMPARTMENT BELOW 
MASTER CYLINDER 


STEERING 
SHAFT 


UNIVERSAL JOINT 
CLAMP BOLT 


4, Center the steering wheel with the wheels 
in the straight-ahead position. 


5. Lower the vehicle. 


6. Remove the steering column upper trim 
cover. 


REMOVE SCREW 


STEERING COLUMN UPPER 
TRIM COVER 


7. Remove the steering column lower trim 
cover. 


STEERING COLUMN 
LOWER TRIM COVER 


REMOVE 


NOTE: VIEW 
~ IS FROM 
UNDERSIDE 
OF STEERING 
COLUMN 


8. Remove the hood release bracket attaching 
screw. 


HOOD RELEASE 
LEVER BRACKET 
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REMOVAL AND INSTALLATION 


STEERING COLUMN ASSEMBLY 
Removal (Continued) 


9. Remove the sound deadening panel located 
under the instrument panel. 

10. Remove the cowl side trim panei attaching 
screws. 


OX COWL SIDE 


EA &. S TRIM PANEL 
EF aS HING 
ATTA! 
Pa SCREWS 4488-8 


71. Pull the cowl side wim panel away from the 
body, disconnect the courtesy light wires 
and remove the panel. 


WIRING 
CONNECTOR 


42. Remove the left lower instrument panel at- 
taching screws. 


ATTACHING 
ATTACHING SCREWS 


SCREW LEFT LOWER 
INSTRUMENT 
PANEL 4490-0 


43. Lower the instrument panel, disconnect the 
radio speaker wires and remove the panel. 


SPEAKER 


Ga4gt-A 
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REMOVAL AND INSTALLATION 


STEERING COLUMN ASSEMBLY 


Removal (Continued) 


14. Remove the steering column mounting 
bracket attaching nuts and washers. 


STEERING 


MOUNTING i 
BRACKET NUTS AND 


WASHERS 
4492-4 





15. Disconnect the following switch wiring 
connectors. 


¢ Turn signal 


TURN SIGNAL 
SWITCH 


WIRING 
CONNECTOR 


PRESS LOCK 


TABS TO 
REMOVE CONNECTOR 

















« Headlight 
* Wiper/Washer 


WIRING 


FONNECTOR press LOCK 


TABS TO 
REMOVE CONNECTOR 





HEADLIGHT/WASHER 
SWITCH 


GA495-A 





HORN 
CONNECTOR 
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REMOVAL AND INSTALLATION 


STEERING COLUMN ASSEMBLY 


Removal (Continued) 
* Ignition switch gang 


IGNITION 
‘SWITCH 


IGNITION SWITCH 
BULLET CONNECTOR 


46. Pull upward on the steering wheel to lift the 
mounting bracket clear of the mounting studs 
and to disengage the steering shaft from the 
universal joint clamp. 


47, Remove the steering column assembly. 


STEERING COLUMN 








13-04-12 











Installation 





4. Install the steering column assembly. 

As the steering column is installed, center 
the steering wheel, raise the vehicle and 
have a helper align the steering shaft with 
the universal joint clamp. 


. Connect the following switch wiring 
connectors: 


* Ignition switch bullet 












© Ignition switch gang 
¢ Horn 

e Wiper/Washer 

¢ Headlight 
Turn signal 










3. Install the steering column mounting 
bracket attaching washers and nuts. Tight- 
en the attaching nuts to 18 to 22 N-m (13 to 

16 Ib-ft). 


ATTACHING NUTS AND 
WASHERS 







4, Position the cowl side trim panel, connect 
the courtesy light wires and install the at- 
taching screws. 






5. Position the left lower instrument panel, 
connect the radio speaker wires and install 
the attaching screws. 


13-04-13 


STEERING COLUMN 


13-04-13 





REMOVAL AND INSTALLATION 






STEERING COLUMN ASSEMBLY 
Installation (Continued) 













6. Install the sound deadening panel under 
the instrument panel. 


7. Position the hood release bracket and in- 
Stall the attaching screw. 


8. Install the steering column lower trim panel. 


9. Install the steering column upper trim 
cover, 


10. Raise the vehicle. 


11. Tighten the steering shaft universal joint 
clamp bolt. 


Tighten the bolt to 20 to 25 N-m (14 to 19 Ib-ft). 









12. Lower the vehicle and connect the battery 
negative cable. 






DISASSEMBLY AND ASSEMBLY 


TUBE/SWITCH ASSEMBLY 


Disassembly 


1, Remove the lower bearing. 













2. Remove the steering column mounting 
bracket. 


STEERING COLUMN 
MOUNTING BRACKET 


3. Remove the turn signal switch. 





REMOVE SCREWS 








TURN SIGNAL 
SWITCH 





G4510-A 





13-04-14 


DISASSEMBLY AND ASSEMBLY 


TUBE/SWITCH ASSEMBLY 
Disassembly (Continued) 
4, Remove the headlight/wiper switch assembly. 


REMOVE 
SCREWS 


HEADLIGHT/WIPER 
‘SWITCH ASSEMBLY 


GA51tA 





5. Remove the horn contacte. 


STEERING COLUMN 








13-04-14 


6. Remove the upper bearing. 


UPPER BEARING 


G4517-8 
7. Remove the ignition switch. 









REMOVE'SCREWS 


IGNITION SWITCH 








13-04-15 STEERING COLUMN 13-04-15 
SS 


DISASSEMBLY AND ASSEMBLY 


TUBE/SWITCH ASSEMBLY 


Disassembly (Continued) 

8. Insert the Ignition key and turn to position 
. Depress the lock cylinder spring clip and 
pull the lock cylinder out of the housing. 


SPRING CLIP 





Assembly 


1. Insert the ignition key in the lock cylinder 
and turn to the “I” position. Install the lock 
cylinder in the housing and remove the key. 

2. Install the upper bearing using, a socket. 


Make sure the tolerance ring is installed 
with the bearing. 


BEARING 













3. Install the horn contacts. 
4 Install the ignition switch. 
5. Install the headlight/wiper switch assembly. 
6. Install the turn signal switch. 


7. Install the steering column mounting 
bracket. Do not tighten the pinch bolt. 


8. Install the lower bearing using a socket. 


MOUNTING 
BRACKET 
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SECTION 13-46 Power Steering Gear 


SUBJECT PAGE 
ADJUSTMENTS 

Rack Yoke Preload .................0.eee + 13-46-3 
DESCRIPTION 

Power Steering Gear Disassembled View .... 13-46-2 


DISASSEMBLY AND ASSEMBLY 


Power Steering Gear..................0 + 13-46-11 








SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Dust Boot . . . ++ 13-46-5 
Rack Mounting hing + 13-46-10 
Steering Gear...... 13-46-6 
Tie Rod Ball Joints 13-46-9 
Tie Rod End « 13-46-4 
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DESCRIPTION 





The 1985 XR4Ti is equipped with a TRW Cam Gear 
power-assisted rack-and-pinion steering gear, in 
which the rack, in addition to connecting the front- 
wheel tie ends, is also a double-acting hydraulic 
cylinder. Power assist is provided by an open-center 
hydraulic system which supplies pressure equally to 
both ends of the rack cylinder, maintaining a 
balanced condition until driver input, through the 
steering wheel, tells the system a turn is called for. 
Then the pressure supplied to one end of the rack 
cylinder is reduced, and system pressure on the 
other end assists the pinion in moving the rack until 
steering wheel input indicates the driver's wishes 
have been satisfied. 


NOTE: Some models may be equipped with a "'ZF" 
power steering gear. Refer to Section 13-48 for 
"ZF" Power Steering Gear Service. 


STEERING 


POWER 
ove STEERING 


PUMP 





STEERING 
GEAR 


GA6SE-A 











The hydraulic pressure is generated by a belt-driven 
pump mounted on the front of the engine. Fluid 
supply and return lines connect the pump to the 
control valving which is part of the steering gear. 
The control valve action results from rotary relative 
motion between the input shaft, connected to the 
steering column, and the pinion, in mesh with the 
rack. A torsion bar in the input shaft and pinion 
assembly centers the valve to supply balanced 
Pressure to the rack cylinder when the steering 
wheel is not calling for a change of direction. When 
the wheel is tured, the torsion bar permits the 
Pinion to lag behind the motion of the input shaft, 
shifting the valve to an unbalanced condition which 
in turn unbalances the pressures acting on the rack 
piston. When the rack has moved to the desired 
position, indicated by pinion (and steering wheel) 
Position, the torsion bar restores the valving to the 
centered, balanced condition and power assisi 
stops. 


The action of the system is reversible, in that the 
self-centering or "caster'' effect of the front-wheel 
geometry will actuate the valving through the pinion 
when the steering wheel is released. 


In effect, the return to straight-ahead is also power 
assisted for desirabie steering ''feel.”’ 
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13-46-2 Power Steering Gear 


DESCRIPTION (Continued) 


13-46-2 





Power Steering Gear Disassembled View 























DUST CAP 
—3C544 
SNAP RING > 
PINION UPPER SEAL 1 
YOKE =30528——-»- @ 
PLUG 
—3580 
TOKE t PINION/VALVE 
—3F515 ee ASSEMBLY 
x 3 30517 
S TT 
oho 
SPRING 1 
—3K576 
RACK TUBE Ss 
SUPPORT =a 
RING 
ACK 3576 \ 
BUSHING SEAL | ote 
—3578 = 3576 : is 
\ PINION : 
LOWER ——& 
BEARING ; SNAP 
—3K769 es on RING 
! PINION 
oo NUT ‘ 
—E822067- 
LOCK RING 
WIRE rLuae _—" > 
—3F 845 3580 
ASSEMBLY 
3280 
BOOT 
3332 
G4266-A 








REV, 08/87 





13-46-3 POWER STEERING GEAR 13-46-3 
eS 


ADJUSTMENTS 


RACK YOKE PRELOAD 


SPECIAL SERVICE TOOLS REQUIRED: 

Yoke Plug Hex Adapter T85M-3504-C 

Pinion Seal Replacer/Torque T85M-3504-B 

NOTE: The rack yoke preload adjustment is not 

a service adjustment. It is to be done only as 
part of a complete overhaul of the steering 
gear. 

1. Position the rack in the straight-ahead posl- 
tion and remove the yoke plug using Yoke 
Plug Hex Adapter T85M-3504-C, or 
equivalent. 

2. Apply Loctite Activator N(764), or equivalent, 
on the yoke plug threads and install in the 
steering gear. 

3. Using Yoke Plug Hex Adapter T85M-3504-C, 
tighten the plug to a torque of 3.4 to 3.9 N-m 
(30 to 36 Ib-in.). 


4. Install Pinion Shaft Seal Replacer/Torque 
Adapter on the pinion shaft. Position the 
tool so the lock screws engage the splines 
on the pinion shaft. 


Using the tool turn the pinion in one direc- 
tion and then in the opposite direction until 
the rack hae moved twice from etop-to-etop. 


YOKE PLUG 
HEX ADAPTER 
T85M-3504-C 







TIGHTEN TO 
3.4 TO 3.9 N-m 
(30 TO 35 LB-IN) 


4267-4 


5. Return the rack to its straight-ahead 
position. 













































6. Check the yoke plug torque. If necessary, 
tighten the cover again to 3.4 to 3.9 N-m (30 
to 35 Ib-in.). 


7. Check the pinion shaft turning effort, using 
the Pinion Shaft Torque Adapter T85M-3504- 
B and an inch-pound torque wrench. At this 
point in the procedure, the reading should 
not be less than 1.35 N-m (12 Ib-in.). If it is 
less than this minimum, repeat Step 6. 


NOTE: The rack cylinder should be in the hori- 
zontal position when checking pinion torque to 
prevent rack weight from affecting the reading. 


8. When pinion shaft rotation torque meets 
the specification described in Step 7, back 
off the yoke plug 22° to 27°. 


9. Check pinion shaft rotation again. Now, it 
should not exceed 1.7 N-m (15 Ib-in.). 


10. If torque exceeds the maximum specified in 
Step 9, the yoke cover may be backed off a 
distance not to exceed 5°. 


PINION 
SEAL 
REPLACER/ 
TORQUE 
ADAPTER 
TB5M-3504-B 








CHECK 
WITH 
TURNING 
EFFORT 
TORQUE 
WRENCH 


4268-4 


11. Apply Loctite 290 penetrating grade aner- 
obic sealant, or equivalent, on the yoke 
cover threads. 


12. Stake the steering gear housing in three 


places around the yoke plug. Do not use the 
original staking positions. 


STAKE HOUSING 
IN THREE 
PLACES. 





. Install the steering gear. If necessary, refer 
to the procedure in this section. 





13-46-4 POWER STEERING GEAR 13-46-4 


REMOVAL AND INSTALLATION 





TIE ROD END 3. Loosen the tie rod end jam nut. 


SPECIAL SERVICE TOOL REQUIRED: 
4, Remove the tie rod end. 


Tie Rod End Separator TB5M-3395-A 
Removal 
TIE ROD END NOTE: To avoid having to make a large toe-in 
JAM NUT THE ROD END adjustment, use a piece of tape or a dab of 


paint to mark the position of the tie rod end. 

















Installation 








4. Install the tie rod end to the marked 
position. 





| SPINDLE 
‘SUPPORT 


2. Tighten the tie rod end jam nut. 


G4278-A 


41. Remove the cotter pin and castle nut 










TIGHTEN THE 
atteohing the tie rod end to the spindle ATTACHING NUT 
support. TO 20 TO 32 N-m 


2. Separate the tie rod end from the spindle (45 TO 23 LB-FT) 


support, using Tie Rod End Separator T85M- 
3395-A, or equivalent. 





Gaset-A 


3. Connect the tie rod to the spindle support 
and install the castle nut. Tighten the nut to 
20 to 32 N-m (15 to 23 Ib-ft) and install a new 
cotter pin. 


TIE ROD END 
SEPARATOR 
T85M-3395-A 


NOTE: If the slots in the nut do not align with 
the cotter pin hole, tighten the nut to the next 
slot. Never loosen the nut for alignment. 





4. Check and, if necessary, adjust toe-in. 


13-46-5 POWER STEERING GEAR 13-46-5 





REMOVAL AND INSTALLATION 


DUST BOOT 


SPECIAL SERVICE TOOL REQUIRED: 
Tie Rod End Separator T85M-3395-A 


Removal 


1. Remove the tie rod end. If necessary, refer 
to the procedure in this section. 


2, Remove the tie rod end jam nut. 


TIE ROD END 
JAM NUT 


3. Remove the dust boot clamps. 


4. Carefully pull the dust boot over the tie rod 
and remove, 





Installation 


1, Position the large boot clamp on the steer- 
ing gear. 

2. Install the dust boot. The boot will slide into 
position much more easily if the tie rod is 
sprayed with silicone lubricant. 

. Make sure the small end of the dust boot:is 
properly seated In the tle rod groove and 
that the large end of the boot is properly 
seated around the ends of the housing. At 
the right-hand end of the gear, the boot 
must cover the rack bushing lockwire slot. 


TIE ROD 
GROOVE 


4, Install the small boot clamp. 


5. Position and tighten the boot clamps using 
Keystone Clamp Pliers T63P-9171-A. 





KEYSTONE 
CLAMP PLIERS—> 
T63P-8171-A 











BOOT 
CLAMPS G4281-A 


6. Install the tie rod jam nut and install the tie 
tod end. If necessary, refer to the procedure 
in this section. 


7. Check and, If necessary, adjust toe-in. 





13-46-6 


POWER STEERING GEAR 


13-46-6 


a ne TEE U EEE 


REMOVAL AND INSTALLATION 







STEERING GEAR 






Removal 
SPECIAL SERVICE TOOL REQUIRED: 
T85M-3395-A 









Tie Rod End Separator 
4. Disconnect the battery negative cable. 
BATTERY 


NEGATIVE 
POST 





2. Turn the ignition key to position II (ON). 





3. Remove the cotter pins and the nuts attach- 
ing the tie rod ends to the spindle carriers. 





4602.4 





4, Separate the tie rod ends from the spindle 
carriers using Tie Rod End Separator T85M- 
3395-A, or equivalent. 


TIE ROD 
END 


SEPARATOR 
T85M-3395-A 





Remove the pinch bolt from the flexible 


coupling. 
Rotate the coupling as necessary to gain 
access to the pinch bolt. 


STEERING 
COLUMN 





COUPLING 
PINCH 


GAZ89-A 





13-46-7 


REMOVAL AND INSTALLATION (Continued) 





13-46-7 





6. Position a drain pan and disconnect the power 
steering hoses from the steering gear by 
removing the routing clamp and the washer- 
head screw securing the pump line plate 
assembly to the gear housing and pulling the 
assembly free. Plug the housing ports to 
prevent entry of contaminants. 











Remove the steering gear mounting bolts and 
the steering gear. 


6. Remove rack mounting pusnings It required. 
Refer to procedure in this Section. 


STEERING 
GEAR 


ATTACHING 
BOLTS (2) 

















Installation 


1. Center the steering wheel and turn the ignition 
key to position O (OFF) 


2. Center the steering gear as follows: 


a. Tur the steering gear input shaft clockwise 
to the full-left-turn stop. 


b. Turn the input shaft counterclockwise and 
count the number of turns required to move 
the rack from the full-left-turn stop to the 
full-right-turn stop. 


c. From the right-turn stop, turn the input shaft 
clockwise exactly one-half the number of 
turns counted in Step 2b. 


TURN PINION TO 
HALF-WAY POINT 
TO CENTER RACK 


COUNT PINION TURNS 
LOCK-TO.LOCK 





3. Position the steering gear on the crossmember, 
engaging the flexible coupling with the input 
shaft. Rock the coupling as necessary to align 
the blind splines on shaft and coupling. 
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13-46-8, 


REMOVAL AND INSTALLATION (Continued) 


Power Steering Gear 


13-46-8 





4. Turn the ignition key to position Il to unlock the 
steering column. 


5. Turn the steering column, as necessary, to align 
the blind splines on the coupling and steering 
gear shaft. 


6. Connect the steering gear to the steering 
column and position on the crossmember. 


PINCH 
BOLT 


4283.0 





7. Install the steering coupling pin bolt. Tighten the 
bolt to 25 to 30 N-m (18 to 22 Ib-ft). 






TIGHTEN THE BOLT 
TO 25-30 N-m 
(18-22 LB-FT) 


F4159.8 





8. Plug the pump line assembly into the steering 
gear supply and return ports and secure the line 
plate with the washer-head screw and routing 
clamp. 





CLAMP 





9. Install new steering gear mounting bolts and 


tighten until snug (about 15 N-m or 11 Ib-ft). 
Then turn the bolts an additional 90°. 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Gear 








10. Connect the tie rods to the spindle carriers and 
install the castle nuts. Tighten the nuts to 20 to 
32 N-m (15 to 23 lb-ft) and install new cotter 
pins, 


NOTE: If the slots in the nut do not align with the 
cotter pin hole, tighten the nut to the next slot. 
Never loosen the nut for alignment. 


TIGHTEN THE 
ATTACHING NUT 
TO 25 TO 30 N-m 
(48 to 22 LB-FT) 





5491 


11. 
12. 
13. 


Turn the ignition key to position O (OFF) 
Connect the battery negative cable. 


Fill the power steering pump to the correct 
level. If necessary, refer to Section 13-51 for 
the necessary procedure. 


be 
————— 


Tie Rod Ball Joints 

Removal 

SPECIAL SERVICE TOOL REQUIRED: 

Holding Fixture T57L-500-B 


1, Remove the steering gear from the vehicle. If 
necessary, refer to the procedure in this 
Section. 


2. Mount the steering gear in Holding Fixture 
T57L-500-B, or equivalent. 


HOLDING 
FIXTURE 
T57L-500-B 











3. Remove the tie rod end and dust boots. If 
necessary, refer to the procedures in this 
Section. 


4, Rotate the input shaft until the rack teeth 
extend from the side of the housing. 


5. Grip the rack teeth in a vise equipped with 
protective jaw caps. 


CAUTION: The rack must be held against turning 
to prevent damage to the pinion. If not held in 
this manner, the twisting force applied to the 
rack during ball joint removal could damage the 
pinion. 


6. Remove the ball joint/tie rod assemblies using 
a suitable wrench, 


BALL JOINT 








G4291.4, 


NOTE: The ball joint and tie rod cannot be 
disassembled. They are serviced only as an 
assembly. 





ee 
Installation 
1. Install the ball joint/tie rod assemblies. 


2. Be sure the rack is secured against rotation. 
Coat the threads of ihe rod with Loctite 270 and 
tighten the ball joint housing to 72 to 88 N-m 
(53 to 65 Ib-ft), 


3. Position the large boot clamp on the steering 
gear. 


4. Install the dust boot. The boot will slide into 
Position much more easily if the tie rod is 
sprayed with silicone lubricant. 











REV. 08/87 


13-41 





REMOVAL AND INSTALLATION (Continued) 


0 Power Steering Gear 


13-46-10 





5. Make sure the small end of the dust boot is 
properly seated in the tie rod groove and that 
the large end of the boot is properly seated 
around the ends of the housing. At the right- 
hand end of the gear, the boot must cover the 
tack bushing lockwire slot. 






TIE ROD 
GROOVE 


4280-4 








6. Install the small boot clamp. 


7. Position and tighten the boot clamps using 
Keystone Clamp Pliers T63P-9171-A. 


i 
KEYSTONE 
CLAMP PLIERS: | 
T63P-9171-A 




















BOOT 
CLAMPS 


G4281-A 


8. Install the tie rod jam nut and install the tie rod 
end. If necessary, refer to the procedure in this 
Section. 


9. Install the steering gear. If necessary, refer to 
the procedure in this Section. 


Check and, if necessary, adjust toe-in. 


Rack Mounting Bushing 
Removal 


CAUTION: Rack mounting bushings may be 
damaged during removal and cannot be reused, 


NOTE: Bushings can be pressed out in either 
direction. 








RN 








Installation 
1. 


2. 
3. 





Install’ steering gear assembly. Refer to 


Remove steering gear assembly. Refer to 
procedure in this Section. 


Carefully position stesring gear in a press. 
Using a suitable tool, press out old bushing. 
Repeat for other bushing. 


Make sure bushing bores in rack housing are 
clean and free of nicks or burrs. 

Lightly lubricate the new bushings. 

Position new bushing with draw bolt (or 
threaded rod), two washers, suitable spacer (or 
socket) and a nut as shown. 

NOTE: Draw bolt used to install bushings must 
have enough threads to allow the bushing to be 
drawn ail the way into the rack housing. When 
possible, use threaded rod. 


STEERING RACK 


DRAW BOLT HOUSING 


WASHER 


NUT 


G6503-A 
Tighten nut to draw new bushing into rack 
housing. 
Remove nut, washers, spacer, and draw bolt. 
Repeat procedure for other bushing. 


procedure in this Section. 





REV. 08/87 


13-46-11 POWER STEERING GEAR 13-46-11 


NN 


DISASSEMBLY AND ASSEMBLY 






POWER STEERING GEAR 
Disassembly 


















SPECIAL SERVICE TOOL REQUIRED: 





Holding Fixture T§7L-500-B 
Yoke Plug Hex Adapter T85M-3504-C 
Rack Bushing Lock Ring T77P-3504-A 
Wrench 

Puller Attachment T58L-100-B 
Slide Hammer TS9L-101-A 
Teflon Ring Replacer T74P-3504-G 
Teflon Ring Sizing Tool T74P-3504-H 
Mandrel T81P-3504-M1 
Ring Pusher T81P-3504-M2 
Sizing Tube T81P-3504-M3 
Spacers (2) T81P-3504-M4 


NOTE: The M1 through M4 tools are part of Seal 
Installation Kit T81P-3504-M. 


Rack Oil Seal Replacer T78P-3504-K 
Pinion Bearing Replacer T81P-3504-H 
Protective Sleeve DaSP.2404-A 


Rack Seal Protector Sleeve T74P-3504-J 

Pinion Shaft Torque Adapter T85M-3504-B 
Keystone Clamp Pliers T63P-9171-A 
Lower Pinion Seal Replacer 781P-3504-F 





Disassembly 


1. Mount the steering gear in Holding Fixture 
757L-500-B, or equivalent. 
HOLDING 


FIXTURE 
T57L-500-B 





4290-4 





2. Remove the tie rod ends and locknuts. If 
necessary, refer to the procedure in this 
section. 


3. Cut and remove the dust boot clamps. Dis- 
card the clamps. 


4, Carefully pull the dust boots over the tie 
rods and remove. 


4279-4 





5. Remove the tie rod ball joints. If necessary, 
refer to the procedure in this section. 


BALL JOINT 





13-46-12 POWER STEERING GEAR 13-46-12 
a ————— 


DISASSEMBLY AND ASSEMBLY 


POWER STEERING GEAR 

Disassembly (Continued) 
6. Apply Loctite Activator N(764), or equiva- 
lent, on the yoke plug threads to loosen the 


Loctite sealant applied during assembly of 
the gear. 


LOCTITE 
ACTIVATOR 


4293-0 


7. Remove the yoke plug using Yoke Plug 
Hex Adapter T85M-3504-C, or equivalent. 


YOKE PLUG ADAPTER 
T85M-3504-C 





8. Remove the preload spring and rack yoke. 






PRELOAD 
SPRING 


4695-0 














13-46-13 POWER STEERING GEAR 13-46-13 





DISASSEMBLY AND ASSEMBLY 


POWER STEERING GEAR 12. Mark the housing in line with the blind 
Disassembly (Continued) spline on the input shaft. 


9. Remove the transfer tubes and drain fluid 
from rack and valve body ports. 


TRANSFER 


G4295-A 
4208-0 


10. Center the steering gear. If necessary, refer 
to the procedure in this section. 


13. Remove the pinion shaft dust cap. 


11. Measure and record the distance the rack 
extends from the pinion end of the housing. 
Make the measurement from the edge of 
the housing to the end of the rack. 


MEASURE PINION 
FROM END 
OF HOUSING 
TO END 
OF RACK 


HOUSING 














4299.4 
G4297-A, 





13-46-14 


DISASSEMBLY AND ASSEMBLY 













POWER STEERING GEAR 
Disassembly (Continued) 
44. Remove the pinion lower bearing bore plug. 


Unseat the plug with a chisel or screwdriver 
and pry out. 






BEARING 


PLUG 4300-4 
















45. While holding the Pinion Shaft Torque. 
Adapter T85M-3504-B, remove the pinion: 
bearing locknut. 







PINION SHAFT 
TORQUE ADAPTER 
T85M-3504-B 


TIGHTEN TO 
37-47 N-m 
(27-35 LB-FT) 





4201-4 


CAUTION: Do not allow the input shaft to rotate 
during removal of the locknut. Damage to the 
rack can occur If It is allowed to Jam against 
elther turn stop. 


POWER STEERING GEAR 





13-46-14 


—_— 


46. Remove the pinion upper bearing and seal 
retaining snap ring. 





UPPER BEARING! 
SEAL SNAP 








147. Use a brass drift to drive the end of the 
pinion shaft out of the lower bearing. 


13-46-15 


POWER STEERING GEAR 


13-46-15, 





DISASSEMBLY AND ASSEMBLY 






POWER STEERING GEAR 
Disassembly (Continued) 













18. Pull the input shaft/pinion assembly out of 
the housing upper end. 





PINION 


UPPER 
BEARING 
AND SEAL 


4304-0 


NOTE: The upper bearing and seal will be re- 
moved with the pinion. 


19. Push the rack toward the pinion end of the 
housing until it bottoms in the housing. 


20. Using Rack Bushing Lock Ring Wrench 
T77P-3504-A, or equivalent, turn the rack 
bushing clockwise until the free end of the 
lockwire is visible through the slot in the 
housing. 












21. Use an awl or other pointed tool to raise the 
end of the lockwire. While holding the lock- 
wire, turn the rack bushing counterclock- 
wise to start the wire through the slot. 


RACK BUSHING 
LOCK RING WRENCH 
TTTP-3504-A, G4305-A 


22. Continue turning the bushing to remove the 
lockwire through the housing slot. 


RACK BUSHING 
LOCKRING WRENCH 
T77P-3504-A, 


LOCKWIRE 


4306-8 





13-46-16 POWER STEERING GEAR 13-46-16 





DISASSEMBLY AND ASSEMBLY 





POWER STEERING GEAR 
Disassembly (Continued) 


23. Pull the rack out of the housing. The rack 
piston will pull the bushing out of the 
housing. 





RACK 
BUSHING 


4307-4, 


NOTE: If the rack bushing is stuck in the hous- 
ing, proceed as follows: 


a. Install a tie rod and ball joint assembly. 


b. Install the weight from Slide Hammer TSOT- 
100-A onto the tie rod. 


c. Install a flat washer and the tie rod end 
locknut. 


d. Using the slide hammer weight against the 
washer and locknut, pull the rack bushing 
out of the housing. 














24. To remove the rack inner seal and support 
ting, improvise a drift approximately 26 mm 
(1.03 in.) in diameter. A socket wrench and 
long extension will work. Drive the ring and 
seal out of the rack bushing end of the 
cylinder. 


PINION 
END OF 
HOUSING 


25. Remove the pinion lower seal and bushing, 
using Puller T58L-101-A and Slide Hammer 
T59L-100-B, or equivalent. 


SLIDE HAMMER 
‘T59L-100-B 


PULLER 
TSBL+101-A 


PINION LOWER 
SEAL AND 
BUSHING 


4309-4 





13-46-17 


POWER STEERING GEAR 


13-46-17 





DISASSEMBLY AND ASSEMBLY 


POWER STEERING GEAR 
Disassembly (Continued) 


26. Remove the pinion lower bearing retaining 
snap ring. 


SNAP RING 





27. Remove the pinion lower bearing, using 
Puller Attachment T58L-101-A and Slide 
Hammer TS59L-100-B, or equivalent. 


SLIDE HAMMER. 
TS59L-100-B 


PULLER ATTACHMENT 
TS8L-101-A, 


4311-4 


















28. Remove the seal ring from the rack piston 

by pushing to one side and cutting with a 
small sharp knife. Be careful to avoid nick- 
ing piston lands. 








RACK 
PISTON 







CUT 
SEAL 
TO REMOVE 


GA312-8 





29. Remove the seal and bearing from the 
pinion shaft. 


PINION 
SHAFT 


GA313-A 


13-46-18 POWER STEERING GEAR 13-46-18 


DISASSEMBLY AND ASSEMBLY 


POWER STEERING GEAR 


Disassembly (Continued) 32. Pry the oil seal out of the rack bushing and 
discard the seal. 


30. With a sharp instrument, pry the end of the 
double-wrap snap ring out of its groove in 
the input shaft. Unwind the ring and remove 
it from the shaft. 









DOUBLE 
WRAP 
SNAP RING 


PINION 
SHAFT 


Gasten 


31. Reirove the seal ringe from the valve 


assembly by pushing them to one side and 
cutting with a small sharp knife. Use care to 
prevent nicks or scratches on the lands be- 
tween the seal rings. 







GA3Ie-A 


VALVE 
ASSEMBLY 


















CAUTION: Do not disassemble the valve. The 
only serviceable parts are the seal rings. 
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DISASSEMBLY AND ASSEMBLY 





COMPONENT INSPECTION CHART 
STEERING GEAR 












CHECK FOR 









COMPONENT 


RACK AND PINION GEARS Chipped, broken or otherwise damaged gear teeth 


Scoring or pilling in the seal areas 
Damaged tie rod ball joint threads or seat 

Damaged rack piston 

Scored or otherwise damaged bearing or bushing surfaces 
Damaged splines or threads 








Cracks 

Damaged tube seats 

Scored or pitted valve seal area 

Damaged bearing or bushing seats 

Damaged threads in yoke bore or on yoke plug 






GEAR HOUSING 


eves 





Loose or worn bail seat 
Bent condition 
Damaged tie rod end or ball joint threads 


TIE RODS AND BALL JOINTS 





DUST BOOTS * Cuts or tears 
Loss of flexibility 


Deterioration 


NOTE: The boots are made of naturally stiff material but 
should telescope freely. 






Worn or scored rack bearing surface 
Damaged seal seat 
Damaged lock wire groove 


RACK BUSHING 

















PINION BEARINGS Roughness 


Damaged roller or bearing surfaces 











Bent or broken tubes 
Damaged tube seats 


Damaged ngs or threads 
G4331-A 


TRANSFER TUBES 
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LS —— 


DISASSEMBLY AND ASSEMBLY 














POWER STEERING GEAR 


Assembly 


4. Lubricate the rack piston seal with auto- 
matic transmission fluid or power steering 
fluid. Install on the piston using Teflon Ring 
Replacer T74P-3504-G and Teflon Ring Siz- 
ing Tool T74P-3504-H, or equivalent. 







PISTON 
SEAL 


TEFLON RING REPLACER 
ARGK TT4P-3504-G 
PISTON 







TEFLON RING SIZING TOOL 
T74P.3504-H 









G4s17-A 








2. Install the seals on the valve assembly as 
follows: 


a. Install Mandrel T81P-3504-M1, or equiva- 
lent, over the valve assembly and lubri- 
cate with automatic transmission fluid or 
power steering fluid. 


MANDREL 


‘T61P-3504-M1 


4318-8 


b. Lubricate and install a seal on the 
mandrel. 





c. Slide Ring Pusher T81P-3504-M2 or equiv- 
alent over the mandrel and push down 
rapidly to force the seal over the mandrel 
ramp into the seal groove. 


MANDREL 
T81P-3504-M1 
RING PUSHER 
T81P-3504-M2 


RING GROOVE 


SEAL RING 
GA319-A 


d. Remove the mandrel. 





13-46-21 


POWER STEERING GEAR 


13-46-21 


UE EEN 
DISASSEMBLY AND ASSEMBLY 






POWER STEERING GEAR 
Assembly (Continued) 








e. Lubricate the inside of Sizing Tube T81P- 
3504-M3, or equivalent, and slowly work 
the tool over the seal using a rotating 
motion. Use care to prevent deforming or 
cutting of the seal. 





SIZING TUBE 
T81P-3504-M3 







f. Install Spacer T81P 3604 M4, or equiva- 
lent. The spacer will align the mandrel 
with the second seal groove. 













SPACER 
T81P-3504-M4 






g. Repeat Steps a, b, c, d ande. 





h. Install a second Spacer T81P-3504-M4, or 
equivalent, nesting with the first spacer. 
These spacers will align the mandrel 
with the third seal groove. 









SPACERS 
781P-3504-M4 
(NESTING) 












i, Repeat Steps a, b, c,d ande. 


J. Remove the second spacer, turn it over 
and install on the shaft, opposing the 
first spacer. The spacers will now align 
the mandrel with the fourth seal groove. 


SPACERS 
TB1P-3504-M4 
(OPPOSING) 


4323-8 


k, Repeat Steps a, b, c, d and e. 


|. Remove the mandrel and spacers. 





13-46-22 


POWER STEERING GEAR 


13-46-22 


er 


DISASSEMBLY AND ASSEMBLY 


POWER STEERING GEAR 
Assembly (Continued) 


3. Install the double-wrap snap ring In its 
groove on the input shaft. 


DOUBLE 
WRAP 
SNAP 

RING 


PINION oe 


SHAFT 


G4324-A 

















4, Install the rack bushing seal, using Rack Oil 
Seal Replacer T78P-3504-K, or equivalent, 
with the seal lip and spring facing the tool. 







RACK OIL SEAL REPLACER 
T78P-3504-K 


RACK BUSHING OIL SEAL 


RACK OIL SEAL REPLACER 
T78P-3504-K 
RACK BUSHING OIL SEAL 


RACK BUSHING 


4325-8 





13-46-23 


13-46-23 POWER STEERING GEAR 
a 


DISASSEMBLY AND ASSEMBLY 





6. Install the rack inner seal, using Rack Oil 
Seal Replacer T78P-3504-K, or equivalent. 





POWER STEERING GEAR 
Assembly (Continued) 


5. Install the rack inner seal support ring in 
the rack cylinder, using the rack oil seal re- 
placer to seat and center it, if necessary. 
RACK OIL SEAL REPLACER 
INNER 


‘T78P-3504-K 





NOTE: The seal lip and spring must be posi- 


RACK INNER SEAL 
tioned against the tool. 


SUPPORT RING 








RACK OIL SEAL REPLACER 
T78P-3504-K 








4326-8 








RACK CYLINDER 
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POWER STEERING GEAR 


13-46-24 





DISASSEMBLY AND ASSEMBLY 












POWER STEERING GEAR 
Assembly (Continued) 


7. Install the pinion lower bearing using Pinion 
Bearing Replacer T81P-3504-H, orequivalent. 


PINION BEARING 
REPLACER 
TB1P-3504-H 


INION LOWER 
BEARING 


8. Install the pinion lower bearing retaining 
snap ring 








BEARING 
SNAP RING 





9. Install the pinion bushing and lower seal us- 
ing Pinion Seal Replacer T81P-3504-F, or 
equivalent. 


PINION SEAL REPLACER 
781P-3504-F 





PINION 
BUSHING 





PINION SEAL REPLACER 
T81P-3504-F 






PINION 
LOWER 
SEAL 
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POWER STEERING GEAR 13-46-25 


————— 
DISASSEMBLY AND ASSEMBLY 






POWER STEERING GEAR 
Assembly (Continued) 





equivalent. 


equivalent, over the rack teeth. 


PROTECTIVE SLEEVE 
D83P-3504-A 









bottoms in the housing 


tool. 


TEFLON RING 


SIZING TOOL 
‘T74P-3504-H 


12. Position Teflon Ring Sizing Tool T74P-3504-H, 
or equivalent, in the mouth of the rack 
cylinder. Lubricate the tool bore and push the 
rack through the sizing tool into the housing. 
Continue pushing the rack until the piston 











10. Pack the rack teeth and coat the yoke bear- 
ing surface with Lubricant C3AZ-19578-A, or 


11. Install Protective Sleeve D83P-3504-A, or 


Remove the protective sleeve and sizing 





G3215-A 



















13. Lubricate Rack Seal Protector Sleeve T74P- 
3504-J, or equivalent, and position it in the 
tack bushing and seal assembly. 






RACK BUSHING 
AND SEAL ASSEMBLY 









ZB 
€G4331-8, 












RACK SEAL PROTECTOR SLEEVE 
T74P-3504-J 











14. Install the rack bushing with the seal facing 
in. Light tapping with a plastic tipped ham- 
mer may be necessary to seat the bushing 
in the housing. 







SEAL PROTECTOR 
SLEEVE T74P-3504-J 





RACK BUSHINGS 


SEAL PROTECTOR SLEEVE 
‘T7AP-3504-J 










13-46-26 


DISASSEMBLY AND ASSEMBLY 





POWER STEERING GEAR 
Assembly (Continued) 


15. Remove the protective sleeve. 


16. Using Rack Bushing Lock Ring Wrench 
177P-3504-A, or equivalent, turn the rack 
bushing until the lockwire hole is visible 
through the slot in the housing. Insert the 
lockwire through the slot and position the 
bent end in the rack bushing hole. 


RACK BUSHING 
LOCK RING WRENCH 
T77P-3504-A, 






BUSHING 
LOCKWIRE 


CAUTION: Make sure the bent end of the lock- 
wire is fully seated in the end bushing so that it 
will not be distorted by the edge of the slot 
when the bushing is rotated. 





POWER STEERING GEAR 








13-46-26 






17. Using the bushing wrench, turn the bushing 
clockwise one full turn until the lockwire is 
pulled completely into the housing. Then 
rotate the bushing an additional one-half 
turn to position the bent end of the lockwire 
180° away from the slot. 















RACK BUSHING 
LOCKRING WRENCH 
T77P-3504-A 
TURN BUSHING 
UNTIL BENT END 
OF LOCKWIRE 
APPEARS IN SLOT, 
PLUS ONE-HALF TURN 


48. Fill the lockwire slot with lubricant C3AZ- 
19578-A, or equivalent. 


FILL LOCKWIRE SLOT WITH 
LUBRICANT C3A2-19578-A 
OR EQUIVALENT 





G4335-.A 
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DISASSEMBLY AND ASSEMBLY 





POWER STEERING GEAR 
Assembly (Continued) 


19. Install the transfer tubes. 


. Position the rack in the housing until the 
pinion end of the rack extends from the 
housing the distance measured in Disas- 
sembly Step 11. 


MEASURE 
FROM END 
OF HOUSING 
TO END 
OF RACK 











G4297-A 


21. Install Sizing Tube T81P-3504-M3, or equiva- 
lent, in the top of the valve bore. 






















22. Lubricate the valve seals with automatic 
transmission fluid or power steering fluid 
and install the input shaft/pinion assembly 
in the housing. Make sure the input shaft 
blind spline is properly indexed with the 
alignment mark on the housing. Rotate the 
input shaft slightly from side to side to 
mesh the pinion with the rack. 


BLIND 
‘SPLINE 


SIZING TUBE 
T81P-3504-M3 









23. Check for proper centering of the pinion as 
follows: 


a. Turn the input shaft clockwise and count 
the number of turns required to reach the 
full-left-turn stop. 


b. Return the pinion to the centered 
position. 


c. Turn the input shaft counterclockwise 
and count the number of turns required 
to reach the full-+ight-turn stop. 













d. Return 
position. 


the pinion to the centered 
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DISASSEMBLY AND ASSEMBLY 





POWER STEERING GEAR 
Assembly (Continued) 


e. If the number of turns required to reach 
the turn stops are equal, the pinion is 
centered. If the number of turns are not 
equal, remove the pinion, re-center the 
rack, and re-index the pinion. 


NUMBER OF TURNS TO 
LEFT LOCK 


MUST EQUAL Lon 
NUMBER OF TURNS TO 


RIGHT LOCK 


24. While holding, the input shaft with Pinion 
Shaft Torque Adapter T85M-3504-B, or 
equivalent, Install te pinion bearing look 
nut. Tighten the locknut to 37 to 47 N-m (27 
to 35 lb-ft). 







PINION SHAFT 
TORQUE ADAPTER 
T85M-3504-B 


TIGHTEN TO 
37-47 Nm 
(27-35 LB-FT) 


s ~ G4336-A 











1 
CAUTION: Do not allow the input shaft to rotate 
during installation of the locknut. Damage to 
the rack can occur if Its allowed to jam against 
either turn stop. 















25. Install the pinion bearing bore plug. Start it 
squarely into the bore with a soft hammer, 
then seat it securely with a socket or other 


suitable adpater. 


13-46-28 
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SS 


DISASSEMBLY AND ASSEMBLY 






















POWER STEERING GEAR 
Assembly (Continued) 


28. Fill the space above the upper seal and in- 
side the dust cover with a water-repellent 
grease. Install the dust cover. 


26. Lubricate the input shaft upper seal lip and 
install the upper bearing and seal on the 
shaft and into the housing, using Pinion 
Shaft Torque Adapter T85M-3504-B, or APPLY WATER 
equivalent. Be sure the seal lip faces into REPELLANT 
the bore. GREASE 









PINION 


T85M-3504-B 


INPUT SHAFT 
UPPER SEAL 


INPUT SHAFT 
UPPER BEARING 





27. Install the pinion upper bearing and seal re- 
taining snap ring. 


UPPER BEARING/ 
SEAL SNAP PINION 





Ga34t.A 
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DISASSEMBLY AND ASSEMBLY 


POWER STEERING GEAR 


Assembly (Continued) 


29. Coat the rack yoke bore and the rack yoke 
with Lubricant C3AZ-19578-A, or equivalent. 
Install the rack yoke and preload spring. 





G4295-A 







PRELOAD 
SPRING 


Ga695-A 
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30. Coat the rack yoke plug threads with Loc- 
tite 290 penetrating grade anerobic sealant, 
or equivalent. 


LOCTITE 290 
RACK YOKE SEALANT 


PLUG THREADS 







G4294.4 


31. Install the plug, using Yoke Plug Adapter 
T85M-3504-C, or equivalent. Do not tighten 
the plug. 





YOKE PLUG ADAPTER 
‘T8SM-3504-C 


4294-0 








32. Adjust the rack preload. If necessary, refer 
to the procedure in this section. 


33. Install the ball joint and tie rod assemblies. 
If necessary, refer to the procedure in this 
section. 


34. Install the dust boots. If necessary, refer to 
the procedure in this section. 


35. Install the tie rod ends. If necessary, refer to 
the procedure in this section. 
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DESCRIPTION 





The 1986 and later XR4Ti are equipped with a "ZF" 
power assisted rack-and-pinion steering gear. The 
steering rack, in addition to connecting the front- 
wheel tie rod ends, is also a double-acting hydraulic 
cylinder. Power assist is provided by an open-center 
hydraulic system which supplies pressure equally to 
both ends of the rack cylinder. Rack cylinder end-to- 
end pressure remains in a balanced condition until 
driver input, through the steering wheel, tells the 
system a turn is called for. Then, the pressure 
supplied to one end of the rack cylinder is reduced, 
and system pressure on the other end assists the 
pinion in moving the rack until steering wheel input 
indicates the turn has been completed. 


The hydraulic pressure is generated by a belt-driven 
pump mounted on the front of the engine. Fluid 
supply and return lines connect the pump to control 
valving which is part of the steering gear. Control 
valve action results from rotary motion and relative 
Position of the input shaft, connected to the steering 





column and the pinion, in mesh with the rack. A 
torsion bar in the input shaft and pinion assembly 
centers the valve to supply balanced pressure to the 
rack cylinder when the steering wheel is not callin 
for a change of direction. When the wheel is turned, 
the torsion bar permits the pinion to lag behind the 
motion of the input shaft, shifting the valve to an 
unbalanced pressure condition, which in turn 
transmits unequal pressures to opposing sides of 
the rack piston. When the rack has moved to the 
desired position, indicated by pinion (and steering 
wheel) position, the torsion bar restores the valving 
to the centered, balanced condition. Power assist 
stops when control valving is centered. 


The action of the system is reversible, in that the 
self-centering or ‘'caster'' effect of the front-wheel 
geometry will actuate the valving through the pinion 
when the steering wheel is released. 


in effect, the return to straight-ahead is also power 
assisted for desirable steering ‘'feel.'’ 
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DESCRIPTION (Continued) 





STEERING COLUMN 





Tig RODS, 


4803-8 
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DESCRIPTION (Continued) 














































































































13-48-4 ZF Power Steering Gear 13-48-4 
DESCRIPTION (Continued) 
| 
UST OF PARTS AVAILABLE FOR SERVICE — ZF POWER STEERING GEARS 
identteaton Number Nome Identiiostion Number Rams | 
1 Bearing & Seal Assy. 24 Tube Assy. — Pwr. Sing. Cyl. — Outer 
Seal 25 [ Space 
[c= 4 Retainer — Pwr. Stng. Cyl. Seal 26 Bearing Bush 
5 Bearing & Seal Assy. 27 ‘O-Ring 34% 3 
6 Seal — Sing. Gear Pinion Ol 28 ‘Support Bush 
7 Retainer Ring — Int. 39 29 Bush 
8 Cap — Pwr. Sing. Gr. Pinion Lw. Brg. 30 Needle Bearing 
9 (O-Ring — 33 x 2.5 31 Seal 
10 O-Ring 33 x 1.5 65 Needle Bearing 
Tt Cover — Sing. Gear Housing 6 Bearing 
12 Bearing — Power Sing. Gear Pinion Shett 7 Pinion 
13 | Screw @ Torsion Ber | 
14 Nut— Hex P/T Mil, O Mio. 70 Sealing Ring 
6 Sealing Ring — Pision 7 O-Ring 
16 Retainer Ring — Int. 28 72 Pin 
7 Yore Assy 73 ‘Oring 
8 Valve & Pinion Assy 74 Valve Body | 
19 Boot — Strg. Gear Sucint 75 Input Shaft 
20 ‘Cap — Pwr. Stng. Input Shaft 77 Pin 
21 Hose Clamp — Plastic 78 Retaining Ring 
22 Tube Assy. — Pwr Sing. Cyl, — Inner 80 Pin 
23 ‘ORing 5 x2 
CG4913-A 
DIAGNOSIS 





External Leakage 


When looking for leaks, use this procedure to 
pinpoint the exact cause and location to avoid an 
incorrect diagnosis: 


1. Check for overfilled power steering pump 
reservoir. 


2. Wipe suspected area dry. 


3. Check for power steering pump overflow and 
aeration. 


4. Check for exact source of oil. Example: Oil may 
be qunning cown from another area (engine, 
etc.) and the drip may not be the leak point. 


Some leaks are high-pressure leaks and may 
require holding steering wheel against stops to 
seep out. 


CAUTION: Do not hold the steering wheel 
against either stop for more than three to 
five seconds at a time. Cycle the steering 
wheel from stop-to-stop 10 times and check 
for leaks. The bellows may have to be 
mowed back from the housing to see the 
eal 





13-48-5 ZF Power Steering Gear 13-48-5 
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DIAGNOSIS (Continued) 





ls Power steering gear assembly leaks fall into 
several categories as listed in the Leakage 
Diagnosis chart. Leak category determines 
whether a component or the complete rack- 
and-pinion assembly must be replaced. 


FORD INTEGRAL POWER RACK AND PINION STEERING GEAR 





CONDITION POSSIBLE SOURCE ACTION 





© Hissing Sound 


There is some noise in all power 
steering systems. One of the most 
common is a hissing sound most 
evident at standstill parking. There 
is no relationship between this 
noise and the performance of the 
steering gear. 


© Hiss may be expected when the 
steering wheel is at the end of 
travel or when turning at standstill 


® Hiss is a normal characteristic of 
rotary steering gears and in no 
way affects steering. Do not 
replace the rack assembly unless. 
the hiss is extremely objectionable. 
A replacement rack will also exhibit 
@ slight noise and is not always a 
cure for the condition. Investigate 
for a grounded column or a loose 
boot at the dash panel. Any metal 
to metal contact will transmit valve 
hiss into the passenger 
compartment through the steering 
column. Verify clearance between 
flexible coupling components. 
Ensure steering column shaft and 
gear are aligned so fiexible 
coupling rotates in a flat plane and 
is not distorted as shaft rotates 





CG4805-A 





REMOVAL AND INSTALLATION 





Steering Gear 
Removal 
1. Turn steering wheel to straight-ahead position. 


2. Raise vehicle on a hoist. Refer to Section 
50-04. 


3. Remove lower pinch bolt securing flex coupling 
to steering gear pinion shaft. 


Ga7e4-a 

















Remove cotter pine and nute attaching tio rod 
ends to spindle carriers. 


ATTACHING 
NUT 


F4395-A 
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REMOVAL AND INSTALLATION (Continued) 


ZF Power Steering Gear 


13-48-6 





5. Separate tie rod ends trom spindle carriers 
using Tie Rod End Separator T85M-3395-A or 
equivalent. 






TIE ROD 
END 
SEPARATOR 
‘TOSM-3395-A 


SPINDLE 
CARRIER 


4006-4 





6. Position a drain pan under steering gear. 
Disconnect pressure and return power steering 
lines from steering gear by removing routing 
clamp screw and clamp plate bolt securint 
pump line plate assembly to gear housing. Pul 
assembly free. Allow power steering fluid to 
drain from steering lines into drain pan. Plug 
housing ports and steering lines to prevent 
entry of contaminants. 


NOTE: Discard all O-rings after removal. 


CLAMP PLATE BOUT 








7. Remove two bolts retaining steering gear to 
engine front crossmember and steering gear 
assembly. 


8. Remove rack mounting bushing if required. 
Refer to procedure in this Section. 


| -MOUNTING BOLTS | 
\yareao \ 
\ f i) 











Installation 


1. Position steering gear assembly on engine front 
crossmember. Install two retaining bolts. 
Tighten bolts to 15 N-m (11 lb-ft), then an 
additional one-quarter turn. Refer to illustration 
under Removal, Step 7. 


2. Remove plugs from gear housing ports and 
steering lines. 


3, Install new O-rings on power steering pressure 
and return lines. 

4. Position power steering pressure and return 
lines on steering gear. Install retaining routing 
clamp screw and clamp plate bolt. Tighten 
clamp plate bolt to 0.8-1.2 N-m (0.6-0.9 Ib-ft). 


5. Install tie rod ends to spindle carriers. Install 
attaching nuts and cotter pins. Tighten 
attaching nuts to 25-30 N-m (19-22 Ib-ft). 


6. Install steering column coupling shaft onto 
steering gear pinion shaft. Install pinch bolt 
securing flex coupling. Tighten pinch bolt to 
25-30 N-m (19-22 Ib-it). Refer to illustration 
under Removal, Step 3. 


NOTE: Ensure block splines on coupling and 
steering gear pinion shaft are correctly aligned. 


BLOCK SPLINES 





9794.8 











REV. 08/8 


13-48-7 


REMOVAL AND INSTALLATION (Continued) 





7. Fill power steering reservoir and bleed as 
follows: 


a. Disconnect electrical connector from coil. 
Crank engine (two-second intervals) while 
slowly turning steering wheel from lock-to- 
lock three or four times. 


b. Check fluid level in power steering reservoir 
and ensure air bubbles no longer appear. 
Top off as required. 

NOTE: If air bubbles still appear in fluid 
reservoir, repeat Step a. 


c. Connect electrical connector to coil. Start 
engine and turn steering wheel from lock- 
to-lock three or four times. 


Turn engine off. 


Check power steering fluid level and 
steering gear for leaks. 


8. If tie rod end locknuts were loosened, check 
and adjust frontend alignment. Refer to Section 
14-01. 





2F Power Steering Gear 





Tie Rod End 
Removal 
BELLOWS, 
RETAINING THE ROD END 
CLAMPS LOCK NUT 1 ROD END 





‘SPINDLE 
CARRIER, 


@4909-A 
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in and nut attaching tie rod end 
to spindle carrier. 





2. Separate tie rod end from spindle carrier using 
Tie Rod End Separator T85M-3395-A or 
equivalent. 






THE ROD 
END 

‘SEPARATOR 
TOSM-3395-4 


SPINDLE 
CARRIER 


3. Loosen tie rod end locknut. 
4, Remove tie rod end from tie rod. 


Installation 

1. Install tie rod end on tie rod. 

2. Tighten tie rod end locknut to 57-68 N-m (42-50 
Ib-ft). 


8. Install tie rod end on spindle carrier. Install 
attaching nut and cotter pin. Tighten attaching 
nut to 25-30 N-m (19-22 lb-ft). 


4. Adjust front end alignment. Refer to Section 
14-01. 
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REMOVAL AND INSTALLATION (Continued) 


Bellows 
Removal 


BELLOWS 
RETAINING. 
CLAMPS 


Tie ROD ENO 
1 ROO END 








ATTACHING 
CASTLE NUT 


‘SPINDLE 
CARRIER 


G4809-4 


1, Remove cotter pin and nut attaching tie rod end 
to spindle carrier. 

2. Separate tie rod end from spindle carrier using 
Tie Rod End Separator T85M-3395-A or 
equivalent. 






TE ROD 
END 

SEPARATOR 
TaSM-3395-A 





SPINDLE 
CARRIER 





ZF Power Steering Gear 
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3. Remove tie rod end as outlined. 
4. Remove bellows clamps. 
5. Carefully pull bellows over tie rod and remove. 








———— 


Installation 


14. Position large bellows clamp over steering 
housing end. 


2. Spray end of tie rod with Silicone Lubricant 
D7AZ-19553-A or equivalent to aid in 
installation of bellows. Install bellows. 


3. Ensure small end of bellows is properly seated 
in tie rod groove and large end of bellows is 
prupeily seated around steering gear housing. 


STEERING GEAR 
HOUSING 





Gast 
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REMOVAL AND INSTALLATION (Continued) 


ZF Power Steering Gear 


13-48-9 





4. Install large bellows clamp over large bellows 
end and small bellows clamp over small 
bellows end. 


REUSABLE, 
PLASTIC 
SNAP-CLIP 





BELLows 
RETAINING, 
CLAMPS 


oee12.8 


5. _ Install tie rod end as outlined. Tighten to 57-68 
N-m (42-50 lb-ft). 


6. Install tie rod end on spindle carrier. Install 
attaching nut and cotter pin. Tighten attaching 
nut to 25-30 N-m (19-22 lb-ft). Refer to 
illustration under Removal, Step 2. 


7. Adjust front end alignment. Refer to Section 
14-01. 


= 
Tie Rod 


Removal 

14. Remove steering gear as outlined. 

2. Attach steering gear to Bench Mounted Holding 
Fixture TS7L-500-D or equivalent. 


BENCH 
MOUNTED 


HOLDING 
FIXTURE, 
TS7L-300-8 








G4813-4 








3. Remove tie rod ends and bellows as outlined. 


4, Rotate input shaft until rack teeth extend from 
side of housing 


5. Grip rack teeth with an adjustable wrench or 
place in a vise equipped with protective jaw 
caps to prevent rotation of rack. 








—l 





CAUTION: The rack must be held against 
turning to prevent damage to the pinion. If 
not held in this manner, the twisting force 
applied to the rack during ball joint removal 
could damage the pinion. 


6. Remove ball joint/tie rod assemblies using a 
pipe wrench. 





NOTE: The ball joint and tie rod cannot be 
disassembled. They are serviced only as an 
assembly. 


Installation 
1. Install ball joint/tie rod assemblies. 


2, Ensure rack is secured against rotation and 
coat the threads of the tie rod with Loctite 270. 
ngpten ball joint housing to 72-88 N-m (53-65 


3. Remove steering gear from Bench Mounted 
Holding Fixture T57L-500-B or equivalent. 
Install bellows and tie rod ends as outlined. 
install steering gear as outlined. 


Adjust front end alignment. Refer to Section 
14-01. 





Rack Mounting Bushing 
Removal 


CAUTION: Rack mounting bushings may be 
damaged during removal and cannot be reused. 


NOTE: Bushings can be pressed out in either 
direction. 


1. Remove steering gear assembly. Refer to 
procedure int this Section. 


2. Carefully position steering gear in a press. 
Using a suitable tool, press out old bushing. 
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REMOVAL AND INSTALLATION (Continued) 


ZF Power Steering Gear 





3. Repeat for other bushing. 





Installation 


1. Make sure bushing bores in rack housing are 
clean and free of nicks or burrs. 


2. Lightly tubricate the new bushings. 


3. Position new bushing with draw bolt (or 
threaded rod), two washers, suitable spacer (or 
socket) and a nut as shown. 


NOTE: Draw bolt used to install bushings must 
have enough threads to allow the bushing to be 
drawn all the way into the rack housing. When 
possible, use threaded rod. 


STEERING RACK 
DRAW BOLT HOUSING 





\\SSSSSSEty 
\eocooect! 

wWOGOORoorUL 
ROSSOSSSs 







NUT WASHER 


6503-4 


4, Tighten nut to draw new bushing into rack 
housing. 


5. Remove nut, washers, spacer, and draw bolt. 








6. Repeat procedure for other bushing. 


7. Install steering gear assembly. Refer to 
procedure in this Section. 








ADJUSTMENTS 


Tie Rod Articulation Check 


This check may be done on the vehicle. 


1. Separate tie rod ends from spindle carriers 
using Tie Rod End Separator T85M-3395-A or 
equivalent. 






SEPARATOR 
Ta5M3395-4 






SPINDLE 
CARRIER, 


Ga806-4 





2. Hook Spring Scale T74P-3504-Y or equivalent 
over tie rod end and measure the force required 
to move the tie rod. 


3. if force required to move tie rods through a 
300mm (11.8 inches) radius is not between 
Sean se3N (75 lbs and 7.43 Ibs), replace tie 
rod. 






SPRING 
SCALE 
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DISASSEMBLY AND ASSEMBLY 








Steering Gear 


Disassembly 

Use the following precautions when servicing * Handle all parts carefully to avoid nicks, burrs, 

steering gear: scratches and dirt. 

« Use a clean workbench and tools. © Do not use solvent on seals. 

¢ Thoroughly clean exterior of unit with solvent. « Impact tools must not be used during any 
Drain off excess hydraulic fluid. disassembly or assembly procedures. 


OUTER RACK SEAL 


NYLON WASHER 
NYLON SUPPORT 
BEARING 
O-RING 


DUST CAP: 
SNAP RING 
WASHER 


UPPER PINION BEARING/ 
SEAL ASSY 










TEFLON VALVE SEALS 








AND O-RINGS 
RACK SUPPORT BEARING 
EW A 
FLUID FEED TUBES 
BELLOWS SEAL 


NYLON WASHER 











RACK 
INNER RACK SEAL HOUSING See 

Lower Piston 

Nur. BEARING =— | 

PY voxe senna meee | 

: Son FLAT WASHER 

———-—.. GREASE CAP | 


1 





| 
| 
a 







BELLOWS RETAINING 
cue. BELLOWS 
TB -norcares overaut pants 
4050-4 
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DISASSEMBLY AND ASSEMBLY (Continued) 


ZF Power Steering Gear 


13-48-12 





Remove steering gear as outlined. 


Mount steering gear in Bench Mounted Holding 
Fixture T57L-500-B or equivalent. 


Loosen tie rod end locknut. 

Remove tie rod end from tie rod. 

Remove bellows clamps. 

Carefully pull bellows over tie rod and remove. 


DO Es, 





Gae10-8 





7. Slowly turn steering rack from lock-to-lock, 
draining fluid from pressure and return ports 
into a container. 


CAUTION: The rack must be held against 
turning to prevent damage to the pinion. If 


not held in this manner, the twisting force 
applied to the rack during ball joint removal 
could damage the pinion. 


8. Hold flat surface of rack with adjustable wrench 
or place in a vise equipped with protective jaw 
caps. Remove ball joint/tie rod assemblies 
using a pipe wrench. 





NOTE: The ball joint and tie rod cannot be 
disassembled. They are serviced only as an 
assembly, 











9. Turn steering all the way to the LH lock 
(clockwise). Remove housing cap from lower 
pinion valve housing. Remove locknut and 
washer. 





G4870-A 








10. Centralize steering gear by turning lock-to-lock 
and halfway back again. 


11. Using a ruler, measure distance steering rack 
projects out of pinion housing. Note this 
measurement. Also, note pinion block spline 
position in relation to pinion/valve housing and 
Mark position. 


MARKS TO ALIGN 
PINION BLOCK SPLINE 
WHEN RACK IS CENTERED 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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12. Remove bolts securing yoke cover, shims and 
spring. Do not remove yoke at this time. 





13. Remove dust cap. Using a pair of circlip pliers, 
remove upper pinion bearing circlip from pinion 
housing. 




















14. Remove pinion shaft and valve assembly from 
housing by pulling and twisting. 
CAUTION: Care must be taken to prevent 


contaminants from entering valve body or 
sleeve valve. 


PINION SHAFT 
VALVE ASSY 





15. 





ide oil seal and upper pinion bearing off input 
shaft. 


CAUTION: Do not disassemble valve and 
pinion. These are set to specification as an 
assembly at the factory. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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16. Remove and discard all teflon seals. Remove 
and discard neoprene O-ring seal tensioners 
beneath teflon valve assembly seals. 


17. Retract rack, and using a screwdriver, remove 
circlip retaining rack support bearing and seal. 








RACK SUPPORT 
BEARING AND SEAL 


NOTE: RACK RETRACTED 
INTO HOUSING FOR 
‘SMALL REMOVAL OF CIRCLIP 
SCREW DRIVER Wine 
CIRCLIP 

4864-8 


NOTE: The remaining steering fluid will be 
released during this procedure. 








48. Remove steering rack with rack support bearing 
and seal from rack tube. 


49. Using O-ring Tool T71P-19703-C or equivalent 
remove teflon ring and O-ring from rack 
assembly. 


20. Remove lower pinion bearing circlip. 


LOWER PINION 
BEARING CIRCLIP 








21. Using a soft punch, remove lower pinion 
bearing. 


22. Install Housing Bore Protector D82P-3504-E1 
or equivalent into rack housing. 






HOUSING BORE 
PROTECTOR 
De2P-3504-E 


BENCH MOUNTED 
HOLDING FIXTURE 


TS7L-5008 Gag74-A 





on 


23. Using Lower Pinion Seal Remover T78P-3504- 
E2 and Impact Slide Hammer T50T-100-A or 
equivalent remove lower pinion valve seal from 
pinion housing. 














HOUSING BORE 
- PROTECTOR 
(082P-3504-E1 


LOWER PINION 
SEAL 


TSOT-100-4 


LOWER PINION SEAL 
REMOVER) 


T7BP-350¢-E2 
BENCH MOUNTED 
HOLDING FIXTURE 
1571-500-8 
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DISASSEMBLY AND ASSEMBLY (Continued) 





24. Push out yoke from valve housing. 





25. Carefully remove inner rack seal and nylon 
washer using a 3/4-inch socket and 18-inch 
extension to drive seal and nylon washer from 
steering rack (removed from end opposite of 
pinion). 


CAUTION: Care must be taken not to 
damage inner seal surface of rack housing 
when seal and nylon washer are removed. 





Assembly 


CAUTION: Before assembly, clean and inspect 
all parts and seal contact areas. 


41. Using Universal Drive Handle T87P-3504-D and 
Lower Pinion Seal Replacer T87M-3504-F or 
equivalent install new lower pinion seal into 
pinion/valve housing with sealing lip facing 
contro! valve. 









UNIVERSAL DRIVE 
HANDLE T87P-3504-0 


SEAL 
(LIP FACING 
CONTROL VALVE} 














UNIVERSAL HANOLE 
T87P-g504-D 








3. 


Using Universal Drive Handle T87P-3504-D and 
Lower Pinion Bearing Replacer T87M-3504-E 
or equivalent install lower pinion bearing into 
piston housing. Install retaining circlip. 


PINION BEARING 
LOWER 
REPLACER TE7M.3604-6 © LOWER 


BEARING 






Lubricate rack tube with power steering fluid. 
Install new O-ring onto rack. Using Teflon Ring 
Expander T87M-3504-C and Pusher T75L- 
3517-A2 or equivalent install rack piston teflon 
seal on steering rack. 


RACK 


PUSHER 
‘T87M-3504-C ‘TTSL-3517-A2 
teFLON 
SEAL Gae7e-n 














4. 


Using Rack Oil Seal Replacer T81P-3504-C or 
equivalent install inner rack seal and nylon 
washer into steering rack housing bore. 


RACK OIL 
SEAL REPLACE: 
‘TaxP.3504-C 







INNER 


oe 
Seat casso-a 
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DISASSEMBLY AND ASSEMBLY (Continued) 








5. Place Teflon Ring Sizing Tool T87M-3504-D or 
equivalent in end of rack housing to protect 
bore and size the teflon rack seal during rack 


installation. TEFLON RING 
SIZING TOOL 
T8TM-3504-D 










MOUNTED Gase7-A 


T571-600-8 





6. Place Rack Oil Seal Protector T87P-3504-H or 
equivalent on rack. Coat rack with power 
steering fluid and insert into rack housing. 
Ensure that rack teeth are properly aligned for 
pinion installation. 

7. Remove Teflon Ring Sizing Tool T87M-3504-D 
and Rack Oil Seal Protector T87P-3504-H or 
equivalent. 





TEFLON RING SIZING 
TOOL T87M-350¢D 










RACK OIL SEAL 

PROTECTOR 

‘T87P-3504-H BENCH MOUNTED 
HOLDING FIXTURE 
TS7L-600-8 









Gases-aA 








8. Install rack support bushing into rack housing. 
Install retaining wire clip. 


9. Install O-rings on pinion vaive assembly. 


10. To install new teflon seals, mount end of pinion 
valve in a soft-jawed vise. 

11. Lubricate Mandrel T75L-3517-A1 or equivalent 
with power steering fluid and install over pinion/ 
valve assembly. Slide one teflon seal over tool. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


ZF Power Steering Gear 








12. Slide Pusher T75L-3517-A2 or equivalent over 
mandrel, forcing the teflon seal down the ramp 
into the fourth groove of the pinion valve. Add a 
spacer to the inside of the mandrel for 
installation of the next teflon seal and repeat 
this step three times. By adding and rotating the 
spacers, the mandrel tool will line up the next 
groove of the pinion/valve assembly. For 
Proper positioning of the spacers, refer to the 
following illustrations. 


MANDREL 
T?SLO517-A1 


PUSHER 


Teetasi7cab —-} 


TEFLON 
SEAL 


MANDREL 
T75L-3517-41 


cay) 


TEFLON 
SEAL 


PUSHER 
175L3517.42-——»| 





MANOREL 
TISLA5I7A1 


PUSHER 
T75.-3517-A2 


TEFLON 
SEAL 








PINION SEAL 
INSTALLER SET 
Ta7M-3504-8 





PINION SEAL 
INSTALLER SET 
T87M.3508-8 





ide 


PINION SEAL 
INSTALLER SET 
T87M-3506.8 








PINION/VALVE 
Assy 


TEFLON 
SEAL 


MANDREL 
T75L38 17-81 


PUSHER 
T7BL-3517-A2 


Ga882-A 


FIRST SEAL 
INSTALLED 


SECOND 
TEFLON 


SEAL GROOVE 4909-0 


FIRST AND SECOND 
TEFLON SEALS 
INSTALLED 


THIRD TEFLON 


SEAL GROOVE Gasi0-8 


TEFLON SEALS, 
1, 2AND 3 
INSTALLED 


FOURTH TEFLON 
SEAL GROOVE 


Gasit-A 








13. After installation of teflon seals use Teflon Ring 
Sizing Tool T87M-3504-G or equivalent to size 
teflon seals. Leave Teflon Ring Sizing Tool 
T87M-3504-G installed for 60 seconds to 
permit the teflon seals to fully settle. 









TEFLON 
SEALS 





TEFLON RING 
SIZING TOOL 
‘T87M-3508-G 


PINIONVALVE ASSY 
RNA 4883-4 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. 


15. 


16. 


17. 


Center steering rack. Using Pinion Valve Teflon 
Seal Sizer T87M-3504-H as a bore protector, 
install pinion assembly into housing. Align 
pinion as noted in Disassembly, Step 11. 


Slide upper pinion bearing and seal assembly 
onto pinion input shaft. 


Install upper washer over pinion input shaft. 
Install retaining circlip and dust cap. 


install new O-ring on yoke. Install yoke, spring 
and original shims in pinion housing. Coat yoke 
cover plate with a thin film of sealing 
compound. Install cover plate and retaining 
screws. Tighten retaining screws to 7-8 N-m 


ZF Power Steering Gear 


. Apply a light coat of grease to steering rack 


. Install tie rod end on tie rod. Tighten tie rod end 


. Install steering gear as outlined. 
Check and adjust steering fluid as required. 


. Check and adjust front end alignment as 








bellows. Slide bellows over tie rods and rack 
housing. Install bellows retaining clamps. 


locknut to 57-68 N-m (42-50 lb-ft). 


Refer to Section 13-51. 


required. Refer to Section 14-01. 






UPPER PINION 
BEARING AND 
SEAL ASSY 


(5-6 Ib-ft). Refer to illustration under 
Disassembly, Step 13. 
18. Install flatwasher and locknut on pinion shaft. 
Tighten locknut to 15-20 N-m (11-15 Ib-ft). 
19. Fill dust cap and area around locknut with 
grease: install dust cap on pinion housing. 
20. Hold flat of rack with an adjustable wrench and 


install tie rod/ball joint assemblies. Tighten to 
70-77 N-m (52-56 lb-ft). 


21. Apply light coat of power steering fluid to rack 
teeth. 








SPECIFICATIONS 


















































LUBRICANTS 
ae [wm [user | 
‘ord Specification 
: Te 
Notoerat Dever rAutomaie 1520 
10 
CGM485-A 
[= | | 
COSA 
SPECIAL SERVICE TOOLS 
Tool Number Description Toot Number Description 
‘TSOT-100-A Slide Hammer TB5M-3395-A Tie Rod End Separator 
TS7L-500-B Bench Mounted Holding Fixture T87P-3504-D Universal Drive Handle 
THP970S-C O-Ring Tool “[rema604-8 Pinion Seal Installer Set 
THAP-05047 Spring Seale Ta7w-9506-6 Tallon Ring Expander 
T7S5L-2517-A Seal Installation Set T87M-3504-D Teflon Ring Sizing Tooi 
TSLOSI7-AL [Maraeot Te7N-3504-E Pinion Bearing Replacer 
T7SL-3517-A2 Pusher Te7N-3508-F Lower Pinion Seal Reolacer 
THeP-3504E2 Lower Pinion Seal Remover TE7N-3508-6 Teflon Ring Sizing Tool 
De2P-350+E1 ~ | Housing Bore Protector 737-9504-H Rack Oil Seal Protector 
Te1P.950-6 Rack Ol Seal Replacer 




















CG4914-A 
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DESCRIPTION 
General Information . . 
Pump Operation 


ADJUSTMENTS 
Fluid Level 
Drive Belt Tension. 


REMOVAL AND INSTALLATION 
Drive Belts ... 
Drive Pulley . . 
Pressure Regulator Valve 
Pump Assembly . 

Rotor Shaft Seal . 
Pump Reservoir and O-ring Seal .. . 





DESCRIPTION 


GENERAL INFORMATION 


The Ford Model Cll pump supplies the hydraulic 
flow needed to operate the XR4Ti power steering 
system. The pump is bracket mounted on the 
left side of the engine just below the alternator 
and shares a common dual belt drive with the al- 
ternator. The drive belts are the cogged “V” type 
with the tension adjustment provided at the 
alternator mounting bolts. The pump is com- 


hacen woes danesion yt ently 
ie Tags ae levied and contain intorms 


HBC. 
CN 


Ps wooe 


4 GB 30 
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POWER STEERING PUMP 


ATTACHING 


13-51-1 


SECTION 13-51 POWER STEERING PUMP 


CONTENTS 
Page 


: Page 
DISASSEMBLY AND ASSEMBLY 
Pump Disassembled View . . +210 
Pump Disassembly veel 
Power Steering Pump 

Component Inspection Chart . oe 4 
Pump Assembly 


GENERAL SERVICE PROCEDURES 
Start-Up Procedure 
Power Steering System Flushing 





pletely serviceable. After disassembly, cleaning 
and inspection, the internal and external com- 
ponents can be replaced if damaged or worn. A 
pressure-sensitive identification tag is attached 
to the pump reservoir. This tag indicates the 
basic model number (HBC) and the part number 
suffix. Because internal differences may exist 
between pump models, always use the model 
codes given on the tag when ordering service 
parts. 


STEERING COLUMN 
INTERMEDIATE SHAFT 


SECONDARY 


COOLER 
PRIMARY 


COOLER 
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DESCRIPTION 






PUMP OPERATION 


SLIPPER 





Power steering is a hydraulically operated sys- 
tem that greatly reduces the amount of effort 
required tq turn the steering wheel. The system 
consists of a rack and pinion steering gear, a 
belt driven pump and the necessary intercon- 
necting hydraulic lines. 


ROTOR SHAFT 












SLIPPERS 
4232-4 


The power steering pump, which is driven by 
the engine crankshaft through a series of 
pulleys and belts, develops the hydraulic flow 
necessary to operate the system. When the 
steering wheel is turned, the steering gear con- 
verts this hydraulic flow into mechanical mo- 
tion that will move the front wheels in the 
direction of the turn. 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump 


13-51-4 





Turn the tool nut clockwise to install the pulley. 
Do not apply in and out pressure on the pump 
shaft, This movement could damage the 
pump's internal thrust surfaces. 





PUMP PULLEY INSTALLER 
T65P-3A733-C 


4239-8 


2. Position the drive belts over the pulley and 
adjust to the specified tension. If necessary, 
refer to the procedure in this Section. 








— 
‘nstallation Pressure Regulator Valve 
:. Install the pump pulley using installer T65P- Removal 
3A733-C, or equivalent. : 
4. Disconnect the pressure hose at the pump 


fitting. 





PRESSURE 
HOSE 
TUBE 

NUT 






4240-4 








2. Remove the outlet fitting, pressure regulator 
valve and spring. 





O-RING SPRING 
SEALS \ 
REGULATOR 
OUTLET VALVE 
FITTING 
G4241-A 
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ADJUSTMENTS 
RCIA SS TE Ace ee ee 
Fluid Level 


Befor checking the fluid level, let the engine run until 
it has reached normal operating temperature. With 
the engine at idle, turn the wheel back and forth 
several times to get any air out of the steoring 
system. Then turn off the engine and check the fluid 
level on the dipstick. The level must be between the 
FULL COLD and FULL HOT mark on the dipstick. 
Use the proper temperature mark on dipstick when 
checking fluid level. Do not overfill. Use only a fluid 
that meets Ford Specifications. Whenever the 
dipstick is inserted, always make sure it is properly 
seated and locked in place. 


CAUTION: Do not operate the vehicle for 
prolonged periods with a low power steering 
pump fluid level to avoid damage to the power 
steering pump or gear. Use Motorcraft 
Dexron@lI! Automatic Transmission Fluid. 





Drive Belt Tension 


Refer to Section 27-02 for the drive belt tensioning 
procedure. 











> 








REMOVAL AND INSTALLATION 


Drive Belts 


Refer to Section 27-02 for the drive belt 
replacement procedure. 


Drive Pulley 

SPECIAL SERVICE TOOLS REQUIRED: 

Pump Pulley Remover T69L-10300-B 
Pump Pulley Installer T65P-3A733-C 
Removal 


1, Loosen the drive belt adjusting bolts at the 
alternator and remove the belts from the pulley. 
If necessary refer to Section 27-02. 


2. Remove the pump pulley using Remover T69L- 
10300-B or equivalent. 


Turn the tool nut counterclockwise to remove 
the pulley. Do not apply in and out pressure on 
the pump shaft. This movement could damage 
the pump's internal thrust surfaces, 


TURN 
COUNTERCLOCKWISE 


PUMP PULLEY REMOVER 
T69L-10300-B G4238-B 





eae enn eee 
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REMOVAL AND INSTALLATION 


PRESSURE REGULATOR VALVE 


Installation 


1. Remove the outlet fitting O-rings and install 
replacement Ostings. 


4228-4 





2. Install the spring, pressure regulator valve 
and outlet fitting. 


NOTE: If the valve is cocked, it may, become 
stuck in the valve cover. Do not force the valve 
forward. Forcing tne valve may snear oft metal 
and carry the metal chips into the valve bore. 


3. Tighten the outlet fitting to 34 to 46 Nm (25 
to 34 Ib-ft). 


OUTLET 
FITTING 


TIGHTEN TO 
Ne 


















4. Connect the pressure hose. Tighten the 
tube nut to 14 to 34 N-m (10 to 25 Ib-ft). 


“TIGHTEN TO 
14-34 Nm 
(10-25 LB-FT) 


CAUTION: Hose swivel and/or end play In the 
fitting Is normal and does not Indicate a loose 
fitting. Overtightening the tube nut can col- 
lapse the tube nut wall, resulting ina fluid leak. 
If the nut Is damaged and a leak results, the 
pressure hose assembly must be replaced. 

5. Fill the reservoir to the correct level using 
the start-up procedure at the end of this 
section. 

6. After filling, raise the vehicle and check for 

leaks. 










PUMP ASSEMBLY 
Removal 


1. Remove the pump drive pulley. If necessary, 
refer to the procedure in this section. 

2. Disconnect the fluid return line and allow 
the fluid in the pump reservoir to drain into 
a container. 





PUMP 
ITTING 


RETURN 
HOSE 
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REMOVAL AND INSTALLATION 


PUMP ASSEMBLY 
Removal (Continued) 


3. Disconnect. the pressure hose at the pump 
fitting. 


ATTACHING 
BOLT (3) 





Con f=\ STEERING 
© PUNP 
MOUNTING 
BRACKET 





Installation 


NOTE: If a new or overhauled pump is being in- 
stalled, flush the power steering system If con- 
tamination of the system was evident during 
removal of the pump. If necessary, refer'to the 
Power Steering System Flushing procedure in 
this section. 


1. Position the pump on the mounting bracket 
andinstall the attaching bolts. Tighten the at- 
taching bolts to 41 to 61 N-m (30 to 45 Ib-ft). 


2. Gonnect the pressure hose. Tighten the 
tube nut to 14 to 34.N-m (10 to 25 tb-ft). 


TIGHTEN THE 
ATTACHING BOLTS 
TO 41 TO 61 N-m 
(80 T0,45 LB-FT) 


TIGHTEN TO 
14-34 Nem 
(10-25 LB-FT) 


St 


PRESSURE 


4237-8 


CAUTION: Hose swivel and/or end-play in the 
fitting is normal and does not Indicate a loose 
fitting. Overtightening the tube nut can col- 
lapse the tube nut wall, resulting in a fluid leak. 
Ifthe nut is damaged and a leak results, the 
pressure hose assembly must be replaced. 
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REMOVAL AND INSTALLATION 







PUMP ASSEMBLY 
Installation (Continued) 


Installation 


4. Install the shaft seal and retainer using 
Seal Driver T78P-3733-A3, or equivalent. 


3. Connect the fluid return line. 


4. Position the drive belt over the pulley and 
adjust to the specified tension. If neces- 


sary, refer to the procedure In Section 27-02. 

5. Fill the reservoir to the correct level using 
the start-up procedure at the end of this 
section. 


6. After filling, raise the vehicle and check for 
leaks. 





ROTOR SHAFT SEAL 


Removal SEAL DRIVER 


1, Remove the drive pulley. If necessary, refer Trap-orsa na 


to the procedure in this section. 
2. Remove the pump from the vehicle. If neces- 
sary, refer to the procedure in this section. 
3. Using a small screwdriver, pry the shaft seal 
and retainer out of the pump body. Use care 


to ‘prevent nicks or scratches on the shaft 
X 





sealing area. 








kL ly 


Ga231-A 


2. Install the pump on the vehicle. 


3. Install the drive pulley. 


PRY OUT THE SHAFT SEAL 
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REMOVAL AND INSTALLATION 


PUMP RESERVOIR AND O-RING SEAL 
Removal 


4. Remove the drive pulley. If necessary, refer 
to the procedure in this section. 

2. Remove the pump from the vehicle. If neces- 
sary, refer to the procedure in this section. 


3. Clamp the pump in a vise. Tighten the vise 
on the pump mounting lug only. 

4, Remove the outlet fitting, pressure regula- 
tor valve and spring. 


FLOW CONTROL 
SPRING "VALVE OUTLET 


FITTING 





SQUARE MOUNTING 
BOSS . 4233-4 





5. Remove the pump reservoir using a twisting 
motion. 
Do not hammer on the reservoir. 


REMOVE 
RESERVOIR 
USING 
TWISTING 
MOTION 








Installation 


1. Remove the pump body O-ring and install a 
replacement O-ring. 


DISCARD O-RING SEAL 


4235-4 





2. Lubricate the. insida of tha rasarvoir and the 
pump body O-ring with petroleum jelly. 
APPLY PETROLEUM JELLY 


TO THIS ENTIRE SEALING 
AREA. 360 DEGREES 














¥ 


aeons 
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REMOVAL AND INSTALLATION 


PUMP RESERVOIR AND O-RING SEAL 
Instatlation (Continued) " 


3. Install the reservoir and align with the pres- 
sure regulator bore. 


PUMP 
RESERVOIR 


ALIGN 
PRESSURE. 
REGULATOR 
HOLES 










4. Remove the outlet fitting O-rings and install 
replacement O-rings. 


DISCARD O-RING 
“BEALS 


4228-4 








5. Install the spring, pressure regulator valve 
and outlet fitting. 









NOTE: If the valve is cocked, it may become 
stuck in the valve cover. Do not force the valve 
forward. Forcing the valve may shear off metal 
and carry the metal chips into the valve bore. 


Tighten the outlet fitting to 34 to 46 N-m (25 to 
34 Ib-ft). 







TIGHTEN TO 
34-48 Nem 
(25-34 LB-FT) 





6. Install the pump. If necessary, refer to the 
procedure in this section. 
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DISASSEMBLY AND ASSEMBLY 





PUMP DISASSEMBLED VIEW 
RING 


38757281 100 
PUMP HOUSING = 






PLATE 


SLIPPER 






BELLEVILLE 
‘SPRING 





‘CAM AND ROTOR: 
RETAINER ASSEMBLY —3D607 
SEAL 

—3F655 





LP 






LOWER PLATE /9 


—3D590 
a 
DOWEL PINS NN ae 
TENS h m\ DIPSTICK 
‘ \ —3A006 
O-RING 
—3875700-5100 
\ : 
O-RING 
—387569-5100 
RESERVOIR 
—3A697 





VALVE COVER 
ASSEMBLY 
36544 








—3A561 





RETAINING RING 
—387573-S 





SPRING ' oRING ” 
— 30586 —384975-S94 





°. ot) \ . 
CFA : oe 


inno Ze ae 
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G4251-A 
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DISASSEMBLY AND ASSEMBLY 







PUMP 3. Remove the pump reservoir using a twisting 
motion. 


Do not hammer on the reservoir. 


Disassembly 





SPECIAL SERVICE TOOLS REQUIRED: 


-3733- REMOVE 
Upper Compressor Plate T78P-3733-A1 : RESERVOIR "| 
USING 
Lower Support Plate T78P-3733-A2 TWISTING 


r MOTION 
Seal Driver T78P-3733-A3 


C-Frame and Clamp _ 174P-3044-A1 


1. Clamp the pump in a vise. Tighten the vise 
on the pump mounting lug only. 


2.Remove the outlet fitting, pressure 
regulator valve and spring. 


4. Place Lower Support Plate T78P-3733-A2 or 
srring FLOW CONTROL equivalent over the pump rotor shaft. 


VALVE OUTLET 
LOWER SUPPORT PLATE 
Pain TTAP-3733-A2 

















SQUARE MOUNTING 
Boss 





13-51-12 POWER STEERING PUMP 13-54-12 





DISASSEMBLY AND ASSEMBLY 





PUMP 8. Insert a pin punch through the access hole 
and push inward on the retaining ring. 


Disassembly (Continued) 
Using a screwdriver, pry the ring out of the 


5, Place C-clamp T74P-3044-A1 or equivalent housing. 
in the vise. 





“6. While holding the tool.on the rotor shaft, 
turn the pump body over and position It in 
the C-clamp with Upper Compressor Plate 
T.78P-3733-A1, or equivalent. « i 

RETAINING 


ACCESS 


T74P-3044-A1 






TT8P-3733-A1 _ 


9. Remove the pump body from the C-clamp 
and the support Plate from the rotor shaft. 


10. Remove the pump valve cover. 





LOWER SUPPORT PLATE 
T79P-3733-A2 2 G4247-A 





7. Tighten the C-clamp until a slight bottom- 
ing is felt. k 


ee RS nn ee wl 
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DISASSEMBLY AND ASSEMBLY: 


PUMP 


Disassembly (Continued) 


11. Push the rotor shaft through the housing to 
remove the upper plate, rotating group and 
the dowel pins. 


COVER 


12. To remove ‘the lower plate and belleville 
washer, tap the housing on a flat wooden 
eurface until the componente fall.out of the 
housing. 


~~ 








SLAM THE HOUSING ON A 
FLAT SURFACE TO REMOVE LOWER 
PLATE & BELLEVILLE WASHER 


4262.8 











13. Using a screwdriver, carefully pry the re- 
tainer and shaft seal out.of the housing. 


PRY OUT THE SHAFT SEAL 


14, Slide the rotor out of cam.and remove the 


springs and pump slippers. 


RETAINING 
RING 





15. Remove the retaining ring and slide the 
shaft out of the rotor. 


16, Refer to the Power Steering Pump Compo- 
nent Inspection Chart for cleaning instruc- 
tlons and inspection points. 





| 
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COMPONENT INSPECTION CHART - 


NOTE: Before inspecting the pump components, wash them thoroughly in cleaning solvent and dry them 
with compressed alr or a clean, lint-free cloth. 

































COMPONENT CHECK FOR: 


OUTLET FITTING * Damage to internal and external threads due to cross- 
. threading or over tightening 
oe © Rounding off of the fitting hex 
Susann Un ss nes 0 sa 
PRESSURE REGULATOR VALVE © Nicks or burrs on the valve lands 
AND VALVE COVER —Nicks or burrs that might cause’ valve sticking in the cover 
bore can be removed by rubbing the valve over a flat sur- 
face covered with crocus cloth. Care should be taken to 
prevent rounding of the sharp-edged lands. 
—The valve should slide freely in-the cover bore. If the valve 
sticks after cleaning, replace the cover and/or valve. 
er ee ee Sy 
RESERVOIR « Damaged seal area 
* Cracked or broken inlet fitting ty 
* Broken or missing baffle 
e Damaged or broken cap tabs 
cc SOO 
ROTOR SHAFT © Damaged or worn splines 
* Damaged or worn clip groove 
* Worn or scored thrust faces, bushing area and seal area 
nS 
ROTATING GROUP Wear on the cam 
—Wear must be limited to removal of the phosphate coating 
on the cam contour. Replace the cam if it is excessively 
worn or scored. 
Bent or broken slipper springs 
* Worn slippers 
—If the slippers are worn,-install a new cam and rotor. 
© Chipping, scoring and-excessive wear on the rotor slots 








and OD 
Pann 
UPPER AND LOWER PLATES * Worn or scored wear surfaces 


— Polish the phosphate coating, if necessary, but do not 
remove the coating. * 
—A high polish is always present on.the plates as a result 
of wear. Do not confuse this with scoring: » 
* Damaged or chipped O-ring grooves in the lower plate 
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ee 


POWER STEERING PUMP 
COMPONENT INSPECTION CHART (Continued) 











COMPONENT - CHECK FOR: 
PUMP HOUSING © Damaged or stripped threaded holes 
—Repair threaded holes by drilling out the damaged threads 
and installing helicoil inserts. 
© Worn or scored shaft bushing 
—The bushing is serviceable if it is not worn 0.01mm (.0005 
in.) over the 18mm (.6897 in.) maximum ID, If the bushing 
is worn or scored, replace the pump housing. 
© Chipped or otherwise damaged retaining ring groove 
* Cracks in the casting _ 
tp a Se at 
VALVE COVER * Nicks or burrs in the valve bore 


—Nicks or burrs can be removed with crocus cloth. 
—The valve should slide freely in'the cover bore. 
Chipped or otherwise damaged O-ring seal groove 
¢ Loose or missing bore plug 


SSF 
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DISASSEMBLY AND ASSEMBLY 


PUMP 
Assembly 


Do ‘not allow dirt to enter the pump during 
assembly. All parts must be clean and lubri- 
cated with power steering fluid. Never re-use 
the O-ring seals. Always install new seals. 


. Install the rotor on the shaft and install the 
retaining ring. Make sure the large counter- 
bore on the rotor faces the retaining ring. 


ae 


2. Place the. cam over the rotor. with the 
recessed notch facing up. 


3. Extend the rotor about halfway out of the 
cam. 


4. Rotate the cam to align a rotor slot with the 
recess in the cam and install a slipper 


spring. 


INSERT A SPRING INTO THE 
ROTOR SPRING POCKET 











5. Use the slipper to compress the spring and 
slide the slipper into the rotor slot with the 
groove facing up. 


USE ONE OF THE 
SLIPPERS 
TO COMPRESS 
THE SPRING AND 
INSTALL THE SLIPPER _ \ 





6. Install another spring and slipper in the 
rotor slot aligned with the recess on the op- 
posite side of the cam. 


7. While holding the cam, turn the rotor either 
left or right to align the next rotor slot with 
the cam recess. 

INDEX ROTOR EITHER 


RIGHT OR LEFT TO 
7S, NEXT CAVITY AND 
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POWER STEERING PUMP 


13-51-17 





DISASSEMBLY AND ASSEMBLY 













PUMP 


Assembly (Continued) 


8. Install the remaining eight springs and slip- 
pers. If care is used, the springs and slip- 
pers will not fall out as the rotor is turned to 
the next alignment position. 


9. Install the rotor shaft seal using Seal Driver 
T78P-3733-A3, or equivalent. 


Drive the seal into the bore until the tool 
bottoms against the housing. 









SEAL DRIVER 
T78P-3733-A3 





10. Install the seal retainer using Seal Driver 
T78P-3733-A3, or equivalent. 








11. Install the belleville washer and dowel pins 
in the housing. 





Make sure the dished side of the washer 
faces upward. 


BELLEVILLE 
WASHER 





4270-4 





12, Lubricate and Install the lower plate O-rings. 


LUBRICATE THE INNER 
AND OUTER O-RING SEAL 
SURFACES AND INSTALL 
THE O-RINGS 


a274-A 
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POWER STEERING PUMP 


13-51-18 


Leen 


DISASSEMBLY AND ASSEMBLY 


PUMP 
Assembly (Continued) 


13. Position the lower plate over the dowels in 
the pump housing with the O-rings facing 
the front of the housing. 


DOWEL PIN HOLES 
s 








INSTALL THE LOWER PLATE 
WITH THE SEALS FACING TOWARD we 
THE PUMP HOUSING camer yriay 


14. Using C-clamp 174P-3044-A1 and Seal 
Driver T78P-3733-A3, or equivalent. lightly 
press the lower plate into the housing until 
it bottoms. Remove C-clamp and installer. 







C-CLAMP 
T74P-3044-A1 


‘SEAL 
DRIVER... 
T78P-3733-A3 


UNTIL TIS 
FELT. TO 
BOTTOM 





4273-0 








15. Install the rotating group in the pump 
housing. 


When installing the rotating group, the 
stepped holes in the cam must be position- 
ed over the dowel pins. The notch on the out- 
side edge of the cam must face the reser- 
voir. The reservoir is approximately 180 
degrees away from the square mounting lug. 
RECESSED NOTCH IN CAM INSERT APPROXIMATELY 


180 DEGREES OPPOSITE SQUARE MOUNTING LUG 
ON ALUMINUM HOUSING 


PLACE DOWEL PINS 
THROUGH THESE HOLES 


LARGE ROTOR COUNTERBORE 
MUST FACE UPWARDS 


16. Install the upper plate over the dowel pins. 


Make sure the recess in the plate aligns with 
the notch on the outside edge of the cam. 
UPPER PLATES RECESS MOUNTS DIRECTLY OVER 
THE RECESSED NOTCH IN THE CAM AND 
APPROXIMATELY 180 DEGREES OPPOSITE 
THE SQUARE MOUNTING LUG 


‘DOWEL PIN 
HOLES 
: ae 
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a 


DISASSEMBLY AND ASSEMBLY 


PUMP NOTE: Be sure that the plastic baffle is placed 
securely in the valve cover. If the baffle is loose, 

Assembly (Continued) apply a coating of petroleum jelly on the baffle, 
and install it on the valve cover. 


17. Lubricate and install the pump valve cover 


19. Place Lower Support Plate T78P-3733-A2, or 
equivalent, over the pump rotor shaft. 


LOWER SUPPORT PLATE 
T78P-3733-A2 


18. Install the:pump valve cover over the dowel 
pins. 
Make sure the pressure channel in the cover 
Is positioned directly over the recess In tne 
upper plate. 


G4259-0 
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DISASSEMBLY AND ASSEMBLY 


oe 
PUMP 


Assembly (Continued) 
20. Place C-clamp T74P-3044-A1 in the vise. 


21. While holding the tool on the rotor shaft, 
turn the pump body over and position it in 
the C-clamp with Upper Compressor Plate 
T78P.3733-A1, or equivalent. 








C-CLAMP 
‘T74P-3044-A1 


UPPER 
COMPRESSOR 
PLATE, 
TT8P-3733-A1 


CY 


LOWER Ty 
SUPPORT 

PLATE 
T78P-3733-A G4262-4 


|. 








22. Tighten the C-clamp until a slight bottoming 
is felt. 


23. Install the valve cover retaining ring with the 
ends near the access hole in the pump hous- 
ing. 


SCREWDRIVER 


RETAINING 
RING 


ACCESS 


PIN’ 
PUNCH! 





24. Remove the pump assembly from the 
C-clamp. 
29. Install ine pump boay O-ring. 


INSTALL 
O-RING SEAL 





4257.0 





=. 
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DISASSEMBLY AND 


PUMP 
Assembly (Continued) 
26. Lubricate the insid 








PRESSURE. 


REGULATOR 
HOLES 





POWER STEERING PUMP 13-51-21 


ASSEMBLY 


le of the reservoir and the 


pump body O-ring with petroleum jelly. 


APPLY PETROLEUM JELLY 
TO THIS ENTIRE SEALING 
AREA, 360 DEGREES 








27. Install the reservoir and align with the pres- 
sure regulator bore. 


PUMP 











28. Lubricate and install the outlet fitting O-rings. 


INSTALL 
O-RING SEALS 


4258-8 






29. Install the spring, pressure regulator valve 
and outlet fitting. 


NOTE: If the valve is cocked, it may become 
stuck in the valve cover. Do not force the valve 
forward. Forcing the valve may shear off metal 
and carry the metal chips into the valve bore. 










FLOW CONTROL 
SPRING VALVE gutter 
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DISASSEMBLY AND ASSEMBLY pe 


PUMP 
Assembly (Continued) 


30. Tighten the outlet fitting to 34 to 46 N-m (25 
to.34 Ib-ft). 


NOTE: If contamination or damaged compo- 

nents. were found during the pump overhaul, 

flush the power steering system. If necessary, 

refer to the Power Steering System Flushing 

procedure in this: section. ae 
(25-34 LB-FT) 
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GENERAL SERVICE PROCEDURES 


Power Steering Pump 


13-51-23 





Start Up Procedure 
After Power Steering Pump or Gear Overhaul 


After engine start up, follow these steps to eliminate 
excessive steering system noise due to air trapped 
in the system during service: 


1. Disconnect the coil wire. 
2. Fill the pump reservoir to the specified level. 


3. Crank the engine with the starter. Add fluid until 
the level remains constant. 


4. While cranking the engine, rotate the steering 
wheel from stop to stop. Front wheels must be 
oft the floor during stop-to-stop rotation of 
the steering wheel. Recheck the fluid level. 
Add fluid if necessary. 


5. Reconnect the coil wire. 


Start the engine and allow it to run for several 
minutes. 


7. Rotate the steering wheel from far left to far 
right. 


8. Turn off the engine and recheck the fluid level. 
Add fluid if necessary. 


9. If air is still present, refer to the Purging Power 
Steering System of Air procedure in Section 
13-01, 


Power Steering System Flushing 


If the power steering pump has been replaced or 
overhauled. it is good practice to flush the power 
steering gear and lines before the pump is put into 
service. To remove possible contamination from the 
gear and lines, pertorm the following procedure: 











. While cranking the engine, rotate the steering 


. Reconnect the coil wire. 
. Start the engine, and allow it to run for several 


. Rotate the steering wheel from far left to far 
right. 

. Turn off the engine and recheck the fluid level. 
Add fluid if necessary. 

. If airis still present, refer to the Purging Power: 
Steering System of Air procedure in Section 
13-01. 


Remove and flush the power steering pressure 
hose. 


After flushing, install the hose. 

Place the fluid return line from the gear in a 
container, and plug the reservoir return line 
fitting at the reservoir. 


Fill the reservoir with Motorcraft Dexron@ll 
Automatic Transmission Fluid. 


Disconnect the coil wire, and raise the front 
wheels off the ground. 


Add approximately 2 liters (2 quarts) of fluid 
while cranking the engine with the starter and 
turning the steering wheel from left to right. 


When all the fluid has been added, stop 
cranking the engine. 

Remove the plug from the reservoir return 
fitting and attach the line to the reservoir. 

Fill the pump reservoir to the specified level. 


Crank the engine with the starter, and add fluid 
until the level remains constant. 


wheel from stop to stop. Front wheels must be 
off the floor during stop-to-stop rotation of the 
steering wheel. Recheck the fluid level, and add 
fluid if necessary. 


minutes. 
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SECTION 13-55 POWER STEERING HOSES 


CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION 


Primary Cooler . 
Secondary Cooler . 


Seal Replacement and Inspection . G4265-A 





DESCRIPTION 













The power steering system Is equipped with 
two hoses: a pressure hose and a return hose. A 
Primary cooler and a secondary cooler com- 
plete the system’s return line. The pressure 
hose is connected to the pump with a quick- 
connect fitting, including a snap ring and an 
O-ring seal. POWER 

STEERING 


Fluid flows from the pump to the steering gear 
through the pressure hose. The fluid returns to 
the pump from the gear through first the pri- 
mary cooler, then the secondary cooler, then 
the return hose. 


PRIMARY COOLER 0-RING 
(RETURN LINE) SEALS 












ATTACHING 
SCREW 


STEERING 
GEAR 
PRESSURE 
HOSE 
4687-4, 


The return hose Is connected to the pump and 
to the secondary cooler with hose clamps. The 
primary cooler and the pressure hose are in- 
serted into the steering gear with O-ring seals 
and are held in position with a single mounting 
plate and screw. 





PRESSURE 





The primary cooler is connected to the secon- 
dary cooler by a short hose with hose clamps. 





SUPPLEMENT 1 


13-55-2 POWER STEERING HOSES 13-55-2 
ET 


DESCRIPTION 





POWER STEERING HOSES DISASSEMBLED VIEW 








POWER 
PUMP oe 
MOUNTING a 
BRACKET 
3C511 


NB00010-S 


4 
ND 


ee 


(far HOSE 











E805012.S 





£865207-S 
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REMOVAL AND INSTALLATION 


Power Steering Hoses 


13-55-3 








Pressure Hose 


Removal 
1. 


Place suitable containers below the pressure 
hose fittings at the power steering pump and 
gear. 


Disconnect the pressure hose at the pump 
fitting. Plug the pump fitting to prevent entry of 
contaminants. 





PRESSURE 
HOSE 
TUBE 

NUT 


G4240-8 











Raise the vehicle, and remove the steering gear 
attaching bolts. Pull the steering gear away 
from the crossmember. Support the gear with 
wire attached to a convenient underbody 
component. 










Lf 


REMOVE 7 
7 STEERING ~ 
GEAR 
ATTACHING 
BOLTS (2) 


4285-8, 





4, Remove the routing clamp attaching the 
Pressure hose and primary cooler to the 
steering gear. 


MOUNTING 





5. Disconnect the pressure hose from the steering 
gear by removing the washer-head screw 
securing the mounting plate to the steering 
gear. Rotaie the mounting plate away from the 
primary cooler fitting and pull the pressure hose 
fitting out of the steering gear port. Plug the 
housing port to prevent the entry of 
Guriletninants. 








Installation 


1. Position the pressure hose in the steering gear 
and rotate the mounting clamp into position on 
the primary cooler fitting. 


2. Install the mounting plate attaching screw. 
3. Install the routing clamp. 
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REMOVAL AND INSTALLATION (Continued) 


4, Position the steering gear on the crossmember. Return Hose 
5. Install new steering gear attaching bolts and Removal 
tighten until snug (about 15 N-m or 11 Ib-ft). . * 
Then turn the bolts an additional 90°. 1. Place suitable containers beneath the power 


steering pump and the return hose connection 
at the secondary cooler. 


TIGHTEN . 
ATTACHING 2, Loosen the clamp and disconnect the return 
BOLTS TO hose from the pump fitting. Plug the fitting if you 


15 N-m (11 LB-FT) 
AND THEN TURN AN 
ADDITIONAL 90° 

7 


do not wish to drain the pump. 








6. Connect the pressure hose to the pump fitting. 
Tighten the tube nut to 14 to 34 N-m (10 to 25 
Ib-ft). 






RETURN 
HOSE 
4243.4 


POWER 
STEERING 


3. Raise the vehicle. 


Loosen the clamp and disconnect the return 
hose from the secondary cooler. 


5. Remove the hose. 


= 
Installation 


1. Connect the return hose to the secondary 
cooler and tighten the clamp. 


2. Lower the vehicle. 
3. Unplug the pump fitting (if necessary), connect 





CAUTION: Hose swivel and/or endplay in the the return hose to the pump and tighten the 
fitting is normal and does not indicate a loose clamp. 

fitting. Overtightening the tube nut can collapse " 

the tube nut wall, resulting in a fluid leak. If the 4. Refill the power steering system. If necessary, 
nut is damaged and a leak results, the pressure refer to Section 13-51. 


hose assembly must be replaced. 


7. Refill the power steering system. If necessary 
refer to Section 13-51. 

















REV. 08/67 


13-55-5 


REMOVAL AND INSTALLATION (Continued) 


Power Steering Hoses 


13-55-5 





Primary Cooler 
Removal 
1. Raise the vehicle. 


To 
SECONDARY 
COOLER 





PRIMARY 
COOLER 





2. Place a drain pan under the steering gear. 


3. Disconnect the primary cooler from the 
secondary cooler by disconnecting one end of 
the interconnecting hose. 





4. Remove the steering gear mounting bolts and 
pull the gear away from the crossmember. 
Support the gear with wire attached to a 
convenient underbody component. 


5. Remove the attaching screws and the clamps 
that attach the primary cooler to the steering 
gear. 


Z 





4285-4 














6. Disconnect the pressure hose and the primary 
Cooler from the steering gear by removing the 
washer-head screw securing the mounting 
Plate assembly to the gear housing. Pull the 
assembly free and plug the housing ports to 
prevent the entry of contaminants. 






MOUNTING 
PLATE 






4284.8 


7. Disconnect the primary cooler from the 
mounting plate and remove it. 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Hoses 


13-55-6 





Installation 
4. Insert the cooler in the mounting plate. 


2. Install the mounting plate and lines into the 
steering gear ports and secure the plate with 
the washer-head screw. 


3. Position the steering gear and install the 
mounting bolts. Tighten the bolts until snug 
(about 15 N-m or 11 lb-ft), then turn the bolts 
and additional 90°. 


TIGHTEN 
ATTACHING 
BOLTS TO 
15 Nem (11 LB-FT) 
AND THEN TURN AN 
ADDITIONAL 90° 
7 





4. Install the clamps and attaching screws, 
attaching the primary cooler to the steering 
gear. 


5. Connect the hose between the primary and 
secondary coolers. 


Lower the vehicle. 


7. Refill the power steering system. If necessary 
refer to Section 13-51. 








Secondary Cooler 
Removal and Installation 






SECONDARY 
COOLER 


INSULATOR 


CLAMP “ 


G4700-A 


To remove the secondary cooler, raise the vehicle 
una huist and place a drain pan under the steoring 
gear. Remove the screws and the clamps attaching 
the cooler to the frame. Disconnect the power 
steering pump return hose and the connecting hose 
to the primary cooler from the secondary cooler. 
Remove the secondary cooler. Installation is the 
reverse of removal. Refill the power steering system 
as necessary, as described in Section 13-51. 








Seal Replacement and Inspection (Pump 
Quick-Connect Fitting) 


The quick-connect power steering fitting at the 
pump may leak if the O-ring is cut or damaged, or if 
the sealing surfaces in the female port or in the 
O-ring groove on the hose assembly are improperly 
machined. 


If a leak occurs, the O-ring should be replaced with 
quick-connect O-ring 388749-S. 


NOTE: If O-ring replacement does not solve the leak 
problem, replace the female port first and then the 
hose assembly. 
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13-55-7 POWER STEERING HOSES 13-55°7 
Se EEUU EnnRneeeannap meaner ay 


REMOVAL AND INSTALLATION 





SEAL REPLACEMENT AND INSPECTION 
(PUMP QUICK-CONNECT FITTING) 
(Continued) 


The quick-connect fitting at the pump may dis- 
engage if the snap ring is defective or if the 
tube nut is not properly machined. If disengage- 
ment occurs, the tube end may be serviced with 
a tube nut service kit containing a new tube 
nut, snap ring, and O-ring. 


PRESSURE 
LINE 


SHOULDER 


CAUTION: 
IF WEAR IS EVIDENT AROUND 
SNAP RING GROOVE, REPLACE 
ENTIRE HYDRAULIC LINE 


ASSEMBLY SNAP 


RING 


Sa Onis 








39534 


CAUTION: If wear is evident around the snap 
ring groove, replace the entire hose assembly. 


The service snap ring must be installed with a 
minimum amount of deformation to the snap 
ting. After Installation, the snap ring must not 
be distorted or bent and must rotate freely in 
the snap ring groove. If the hose assembly still 
does not engage, replace the hose assembly. 


The system should then be properly filled, the 
engine started, and the steering wheel cycled 
from lock-to-lock to test for positive connector 
engagement. 





Quick-connect hose assemblies for service 
have tube nuts, snap rings, and O-rings already 
attached. 











aa 
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SECTION 13-56 ZF POWER STEERING GEAR 





CONTENTS 





DESCRIPTION 
REMOVAL AND INSTALLATION. . 
DISASSEMBLY AND ASSEMBLY . 








DESCRIPTION 





The construction and operation of the “ZF” steer- 
ing gear is similar to that which is described In 
Section 13-46. 


REMOVAL AND INSTALLATION 





The removal and Installation procedures for the 
“ZF” steering gear are similar to that which is 
outlined in Section 13-46. 





DISASSEMBLY AND ASSEMBLY 








If diagnosis Indicates a problem exists In the 
“ZF" power steering gear, It must be replaced 
as an assembly. Individual components are not 
serviceable, with the exception of the tle rod 
ends, dust boots, transfer tubes and mounting 
insulators. The procedures found In Section 
13-48 can be used to remove and install these 
components. 






ZF POWER STEERING GEAR 





SUPPLEMENT 1 








1 STEERING 1 


GROUP 13 SPECIFICATIONS 












‘STEERING GEAR DESIGN: . = PUMP PRESSURE TEST SPECIFICATIONS: 


© Power assist rack and pinion * .85 gpm at 750 psi (engine at idle) 
© Variable ratio—13.18-15.71 ¢ 950-1130 psi rellef pressure 
© Overall ratio—13.64 v « 2.1.gpm at 1500 rpm 


POWER STEERING PUMP: Ford Cll 


* TORQUE SPECIFICATIONS : 4 J 


i Item : , Nm Ib-ft 
ei2 

| Steering column mounting bracket 18-22 13-16 

j Universal joint clamp 20-25 14-19 
Tie rod to front spindle 20-32 16-23 
Steering wheel to column shaft 45-55 33-40 
Steering coupling pinch bolt 25-30 18-22 
Steering aear to crossmember 15 ah 


plus a 90° turn 
































TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 
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FRONT SUSPENSION 14-10 


DESCRIPTION......... i ebeeseereee ces 1 Strut 
REMOVAL AND INSTALLATION Top Mount Insulator . 
Control Arm and/or Crossmember 

Stabilizer Bar Bushings . 3 DISASSEMBLY AND ASSEMBLY 
Control Arm Bushing . Strut ... 
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REAR SUSPENSION 14-32 


DESCRIPTION .. 00... 0 eee eee ee eee reeeee 4 Control Arm Bushings ..........- +10 
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1401-1 SUSPENSION DIAGNOSIS 14-01-1 


SECTION 14 





PSU by 





CONTENTS 


TROUBLESHOOTING CHART— 


DIAGNOSTIC PROCEDURES 


Inspection 
Wheel Alignment . 


GENERAL INFORMATION 


The suspension system, independently sprung 
front and rear, is designed for minimum main- 
tenance. Only front-wheel toe-in is adjustable, 
all other suspension characteristics being es- 
tablished in vehicle design and manufacture. 
Other than incorrect front toe-in, suspension 
misalignment can only result from wear or 
damage to suspension parts, or distortion of 
the body structure due to collision damage. 

Symptoms of suspension trouble include ride 
and handling problems, such as wander or pull 
to one side, erratic or hard steering, braking 


REAR SUSPENSION LIZER 


SHOCK 
ABSORBER 








GENERALINFORMATION..............+ 


SUSPENSION ..............-2-20005- 

















FAI74-8, 


pull, dog-tracking, and excessive or uneven tire 
wear. Most of these symptoms can also be 
caused by factors outside the suspension, 
such as steering gear problems, brake drag, 
worn wheel bearings, mismatched tires, or 
abnormal vehicle load distribution. It is impor- 
tant to learn as much as possible about a com- 
plaint—when the condition was first noticed, 
whether it appeared suddenly or gradually, and 
if any impacts with curbs, potholes, etc. can be 
associated with it. 


FRONT SUSPENSION 

\ 

McPHERSON 
STRUT 


STABILIZER 
BAR 





CONTROL 





FAt61-A, 





14-01-2 SUSPENSION DIAGNOSIS 14-01-2 


LT 


‘TROUBLESHOOTING CHART 


SUSPENSION 


rs 


CONDITION 


POSSIBLE CAUSE 


CORRECTIVE ACTION 





Wander/pull 


Excessive side-to-side dif- 
ference in caster or camber 


Vehicle attitude incorrect (front 
or rear, high or low) 


Steering gear or linkage worn 
or defective 


Check alignment and if incor- 
rect, inspect related com- 
ponents for wear or damage. 


Check for abnormal loading, 
spring sag, or non-standard 
springs. 


Check steering system. If nec- 
essary, refer to Section 13-01. 





Hard steering 


Excessive positive caster 


Vehicle attitude incorrect (front 
high or rear low) 


Steering gear or linkage worn, 
damaged or improperly 
adjusted 





Brake pull 


Excessive negative caster 


Unequal tire pressure 


Brake drag 


Check caster and if incorrect, 
inspect related components for 
wear or damage. 


Check for abnormal loading, 
spring sag, or non-standard 
springs. 


Check steering system. If nec- 
essary, refer to Section 13-01. 


Check caster and if incorrect, 
inspect related components for 
wear or damage. 


Inflate tires to correct and 
uniform pressure. If necessary, 
refer to Section 11-01. 


Check brakes. if necessary, 
refer to Section 12-01. 


EE 


Excessive positive caster or 
side-to-side caster difference 


Wheel/tire imbalance or runout 


Driveline vibration 


Check caster and if incorrect, 
inspect related components for 
wear or damage. 


Check wheels and tires. If nec- 
essary, refer to Section 11-01. 


Check driveline for imbalance 
or misalignment. If necessary, 
refer to Section 18-01. 


CF 4162-01 





1401-3 


SUSPENSION DIAGNOSIS 


14-01-3 


ES 


TROUBLESHOOTING CHART 


=——_—_ “I 


CONDITION 


Dog-tracking 


Uneven tire wear: 
Outer or inner shoulder 


Sawtooth pattarn 
or excessive tire wear 








Cupping or dishing 
or excessive tire wear 


\ 





SUSPENSION (Continued) 





POSSIBLE CAUSE 





Excessive side-to-side caster 
difference 


Rear suspension damage 


Excessive positive or negative 
camber 





Fyeessiva toe-in (high edges 
inboard) or toe-out (high edges 
outboard) 


Wheel/tire imbalance or runout 


CORRECTIVE ACTION 


Check caster and if incorrect, 
inspect related components for 
wear or damage. 


If caster is uniform, check and 
compare wheelbase at right 
and left sides. If different, 
inspect suspension com- 
ponents and rear crossmember 
for wear or damage. 


Check camber and if incorrect, 
inspect related components for 
wear or damage. 


Check and adjust toe-in to 
specification. If necessary, 
tefer to procedure in this 
section. 


Check wheels and tires. If nec- 
essary, refer to Section 11-01. 





CF4162-A2 


14.01-4 SUSPENSION DIAGNOSIS 14:01-4 
et 


DIAGNOSTIC PROCEDURES 





Diagnosis of possible suspension problems 
must start with a thorough inspection of the 
vehicle, including all suspension components 
and mounting points to identify any that are 
worn, damaged, or not securely installed. 


L 





INSPECTION 
Suspension Height 


Examine the vehicle for indications of abnor- 
mal attitude, such as front or rear end higher or 
lower than normal, or not level side-to-side. 
Check for extra-heavy items in luggage or pas- 
senger compartments, such as tool boxes, 








— 


sample cases, etc. If present, they should be 
removed before checking wheel alignment. If 
vehicle attitude is not normal and no unusual 
load is present, check for signs of spring sag or 
damage, or non-standard replacement springs. 





1401-5 SUSPENSION DIAGNOSIS 14-01-5 





DIAGNOSTIC PROCEDURES 





INSPECTION 


Shock Absorbers/Struts 


Bounce-test the vehicle at all four corners to 
check shock absorber function. Damping action 
should be pronounced and uniform. Inspect the 
shocks and struts for signs of leakage. A thin 
oily film is normal, but if a shock tube is con- 
spicuously wet, or if oil is evident, the unit 
should be replaced. Also, check for looseness in 
the shock absorber or strut mounting bushings 
in the underbody or lower control arms. If any 
play is apparent, the bushings involved should 
be replaced. 





OIL IN SPRING 
SEAT OR ON TUBE 
INDICATES LEAKAGE 


F4t64.A 








Tires 

Verify that tires are matched from side-to-side, 
equally inflated and uniformly worn. Also, look 
for abnormal tread wear patterns indicative of 
wheel/tire imbalance or suspension misalign- 
tment. If cupping or flat spots are present, 
whoole and tires should be checked for runout 
and balance. If necessary, refer to Sec- 
tion 11-01. 

If tread wear is not uniform across the face of 


the tire, but greater toward the inboard or out- 
board edges, Improper camber is indicated, 


7 


core 


ABNORMAL WEAR DUE TO 
EXCESSIVE POSITIVE CAMBER 





which will be verified by an alignment’ check. 
Since camber Is not adjustable, any deviation 
from specification limits is indicative of worn 
or damaged suspension components. 


Tread wear in a sawtooth pattern, which can be 
felt even if not visible, results from improper 
toe adjustinent. If the high edges of the tread 
ribs are toward the vehicle center, excessive 
toe-in is Indicated. If away from the vehicle 
center, toe-out is excessive. 


Tera 


TSS 
SSS 
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SAWTOOTH WEAR PATTERN 
DUE TO EXCESSIVE TOE-IN 
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DIAGNOSTIC PROCEDURES 





INSPECTION 


Steering Wheel Play 


With steering in the straight-ahead position, 
check for freeplay at the steering wheel rim. If 
in excess of 9.5 mm (3/8 in.), look for the cause 
in the steering system. If necessary, refer to 
Section 13-01. 







Fat66-A, 








Ball Joints PLAY IN VERTICAL 
PLANE 
Lift the vehicle with a jack under the front 


crossmember, until the front wheel is clear of 
the floor, and try to rock the wheel in a vertical 
plane. If any play is felt, have an assistant rock 
the wheel while observing the ball joint in the 
lower control arm, at the bottom of the spindle 
carrier. If any movement is detectable between 
spindle carrier and control arm, the control arm 
assembly should be replaced. If not, any play in 
the wheel is indicative of wheel bearing wear. If 
necessary, refer to Section 11-16 for wheel 
bearing service procedures. 


ee 
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14-01-7 Suspension Diagnosis 


DIAGNOSTIC PROCEDURES (Continued) 








Inspection 
Tie Rods 


With one front wheel raised, try to rock it in the 
horizontal plane with the opposite wheel grounded 
or blocked. If any play is felt, check the tie rod end 
ball joint for relative motion. If any is present, replace 
the tie rod end. Hold the opposite wheel tie rod, 
while rocking the wheel horizontally, to detect any 
endplay present in the steering rack ball joints. if 
necessary, refer to Section 13-46 for steering gear 
repairs. 


RACK BALL 
JOINT WEAR 








TIE ROD END 
WEAR 





Fa168-A 














Control Arms and Stabilizers 


Inspect control arms of both front and rear 
suspensions for signs of damage due to curb 
impacts, improper hoist positioning, etc. If present, 
check for bending by carefully measuring and 
comparing critical dimensions of right and left arms. 
Also, pay special attention to the front suspension 
stabilizer bar, the outer legs of which act as radius 
struts controlling lower arm position, and therefore 
caster angle. These legs must be symmetrical and 
equal in length from frame mounting points to lower 
arm bushings.|f bent or sprung out of alignment, the 
stabilizer bar must be replaced. 


REAR SUSPENSION 


REAR 







FRONT 
‘STABILIZER 
BAR 


CONTROL 
ARM 
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DIAGNOSTIC PROCEDURES (Continued) 





Test all rubber-bushed suspension mounting and 
connecting points for freeplay in the unloaded 
condition. Use a jack or lever to raise the vehicle or 
suspension component so as to unload the bushing 
for shake-testing. Some restrained relative motion is 
permissible as the bushing is stressed in testing, but 
if freeplay is evident at any point, the bushing should 
be replaced. 





STABILIZER 
DAR 


BUSHINGS 


SUSPENSION BUSHINGS 
FREEPLAY CHECKS 


F4170-A 





Suspension Diagnosis 








14-01-68 





Wheel Alignment 
Caster and Camber 


While caster and camber are not adjustable, they 
should be checked as possible causes of 
suspension complaints. Be sure the tires are 
correctly and uniformly inflated, and any abnormal 
loads are removed from the vehicle. If caster or 
camber are not within limits (refer to Group 14 
Specifications) and control arms, stabilizers and 
bushings are in good condition, check the vehicle 
body for distortion at suspension mounting points, 
due to collision damage, curb or pothole impacts, 
improper hoisting, etc. 





FRONT OF VEHICLE 
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14-01-9 SUSPENSION DIAGNOSIS 14-01-9 
ES 


DIAGNOSTIC PROCEDURES 





WHEEL ALIGNMENT 


Toe-in Adjustment 


Check toe-in against specifications -0.5 mm 
(1/64 inch) toe-out to 4.5 mm (3/16 inch) toe-in. If 
not within limits, adjust to 2 mm toe-in (5/64 
inch) +1 mm (1/32 Inch) as follows: 


1. Loosen the jam nuts at the tie rod ends, and 
release the cilps at the small ends of the 
steering gear boots. Be sure the boots are 
free on the tie rods so that they won't be 
twisted when the tie rods are turned. 


2. Turn the tie rods into or out of the tie rod 
ends an equal amount on each side, to keep 
the steering wheel centered. Since the 
steering gear and tie rod connections are 
forward of the front wheel spindles, the tie 
rods must be shortened, that is, screwed 
INTO the tie rod ends, to increase toe-in. 

3. When toe-in is correct, tighten the tie rod 
end jam nuts to 57-68 N-m (42-50 ft-lb). 
Verify that the steering gear boot ends are 
positioned in the reduced-diameter sec- 
tions of the tie rods and install the boot 
clips. 


TIE ROD 
JAM NUT 





STEERING 
GEAR BOOT, 





SCREW TIE-ROD INTO ROD. 
END TO INCREASE TOE.IN 
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Centering the Steering Wheel 


If the steering wheel is not properly centered 
when the vehicle is driven straight ahead, mark 
its position with a piece of tape across the gap 
between steering wheel hub and steering col- 
umn shroud. Cut the tape at the gap to permit 
steering wheel operation after marking. 


If the steering gear has been serviced, a lock-to- 
lock centering check Is advisable to be sure the 
gear is correctly assembled. If necessary, refer 
to Section 13-46. 


If toe-in is to be adjusted also, the operation 
can be combined with steering wheel centering 
but, to avoid complications, one should be 
completed before starting the other. To center 
the steering wheel, the tie rods must be turned 
into one tie rod end and out of the other, in 
equal amounts to avoid changing the toe set- 
ting. This shifts the steering rack right or left, 
turning the pinion, steering column and wheel 
to the desired position. 


1. Mark the tie rods and tie rod ends with paint 
or grease pencil to indicate their original 
relative positions. 


2. Loosen and back off the tie rod end jam 
nuts and release the steering gear boot 
clips. Be sure the boots are free on the tie 
rods to avoid twisting. 


3. Screw the tie rods into one tie rod end and 
out of the other, depending on which way 
the steering wheel is to be moved and how 
much. For example, If the left tle rod is 
screwed in and the right tie rod out, the 
steering rack moves to the left and the 
steering wheel movement is counterclock- 
wise as seen from the driver's seat. For 
clockwise correction, the rack must be 
moved to the right. If the road wheels are 
positioned and locked in the straight-ahead 
position during this operation, using the 
steering wheel tape mark as a starting 
point, the wheel will turn during adjust- 
ment, and the centered position can be 
judged visually. One revolution of the tie 
rods will result in a steering wheel correc- 
tion of about 19 degrees, Check the marks 
on tie rods and tie rod ends to be sure the 
tie rods are turned equal amounts. 


Lea te 





14-01-10 SUSPENSION DIAGNOSIS 


DIAGNOSTIC PROCEDURES 
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WHEEL ALIGNMENT 
Centering the Steering Wheel (Continued) 


4. If toe-in is to be adjusted, turn BOTH tle rods 
in or out BY EQUAL AMOUNTS before locking 
the jam nuts. Torque the jam nuts to 57-68 
N-m (42-50 ft-lb), position the boot ends in 
the tie rod undercuts, and install the boot 


clips. 

COUNTER: 
CLOCKWISE CLOCKWISE 
ANGULAR ANGULAR 
ERROR ERROR 
Turn both Turn both 
tle-rods an tle-rods an 
equal amount equal amount 
counterclockwise clockwise to 
to correct correct 


Clockwise and counterclockwise 
are as viewed from the 
left side of the vehicle 





NOTE: It is vitally important that the tie rods are 
rotated the same amount in the same direction 
otherwise the toe settings will be disturbed. 


Example: Steering wheel angular error=3° to 
the right (clockwise). 


Tie rods must be rotated 3x19°=57° in an 
anti-clockwise direction when viewed from the 
left-hand side of the vehicle. 
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14-10-1 FRONT SUSPENSION 14-10-41 
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DESCRIPTION 1 





REMOVAL AND INSTALLATION 


Control Arm and/or 
Stabilizer Bar Bushings . 
Control Arm Bushing 
Stabilizer Bar...... 
Strut ...........- 
Top Mount Insulator . 
Crossmember 






DISASSEMBLY AND ASSEMBLY 
Strut .. 





COMPONENT INSPECTION CHART ..... 20 


CONTENTS 





F3081-A, 





DESCRIPTION 





The tront of the XH4/I Is suspended on coll 
springs and shock absorbers which are combin- 
ed into two assemblies referred to as McPher- 
son struts. The shock absorber shaft extends 
upward through the shock tower where the top 
mount attaches it to the body. The shock ab- 
sorber cylinder is the other attachment point for 
the strut. The cylinder is installed in the top of 
the spindle carrier where a pinch bolt clamps it 
in position. To locate the strut in the spindle 
carrier, a hook on the inboard side of the strut 
engages the pinch bolt. 


Control arms are used to connect the spindle 
carriers to the crossmember. The arms are at- 
tached to the crossmember with pivot bolts 
that allow the arms to move up and down with 
the strut and spindle assemblies. Bushings, 
pressed into the ends of the arms, isolate the 
control arms from the pivot boits and vehicle 





body. Ine opposite ends ot tne contro! arms 
contain a ball joint. The joints provide pivot 
points for the spindle and strut assemblies dur- 
ing a turn. 


cen 
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14-10-2 FRONT SUSPENSION 1410-2 





DESCRIPTION 
















The stabilizer bar limits the tendency of the 
body to lean in a turn. It is attached to both con- 
trol arms and the vehicle body. The stabilizer 
bar passes through the center of the control 

arm. Rubber bushings, installed on both sides SWAY BAR TO BODY MOUNTING 
of the control arm, support and isolate the 
stabilizer bar. The bar is also supported and STABILIZER 
isolated by rubber bushings at the two body 

connection points. Top 
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INSULATOR 
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BAR 
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CARRIER 










CONTROL ARM MOUNTING 


BUSHINGS CONTROL 
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CAP 
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SUSPENSION STRUT 
TOP MOUNT 


BEARING 
















WASHER! 
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WASHER! 
COVER 
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14-10-3 Front Suspension 14-10-3 
SS 


REMOVAL AND INSTALLATION 





Control! Arm and/or Stabilizer Bar 
Bushings 


Removal 


1. Remove the cotter pin and attaching nut and 
separate the control arm from the spindle 
carrier. 


CAUTION: With the spindle carrier and control 


arm disconnected, the spindle carrier can easily 
cause damage to the control arm ball joint boot. 


ATTACHING 
NUT corren 






F4991 


2. Remove the pivot bolt attaching the control arm 
to the crossmember. 


CONTROL 
ARM 







SY 


L 
“4 CONTROL 
a} ARM SS 


ATTACHING Pasez 
NUT/WASHER 





3. Remove the nut attaching the stabilizer bar to 
the contro! arm. 


4. Remove the front washer/plastic cover, from 
the end of the stabilizer bar. 





BUSHING 






BUSHING, 


ATTACHING 
NUT 


FA017-A 


5. Remove the control arm and bushings as an 
assembly. 


6. Remove the rear wasner/ plastic cover from the 
end of the stabilizer bar. 


7. \f- necessary, remove the bushings from the 
control arm. The bushings are pressed into the 
arm. 














Installation 


NOTE: The stabilizer bar bushings are designed to 
allow the control arm to move forward and rearward 
somewhat. 


1. If necessary, install the stabilizer bar bushings 
in the control arm using @ press. 


2. Install the rear washer/plastic cover on the 
stabilizer bar. 





_——} 
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14-10-4 Front Suspension 14-10-4 
AE 


REMOVAL AND INSTALLATION (Continued) 





NOTE: The rear washer has a shallower dish than 
the front washer. When the washer is installed, 
make sure the plastic cover is in place between the 
dished steel washer and the bushing and that the 
dished side of the steel washer faces away from the 
bushing. 


FRONT CONTROL 
ARM 


in LY 





REAR 
WASHER 


4019-8 


3. Install the control arm and bushing assembly on 
the stabilizer bar. 


4, Install the front washer/plastic cover on the 
stabilizer bar. 


Be sure the dished side of the washer faces 
away from the bushing, as described in the 
above note. 


5. Install the stabilizer bar attaching nut. Snug the 
attaching nut but do not tighten. 














6. Position the control arm ball joint stud in the 
spindle carrier and install the attaching nut. 
Tighten the attaching nut to 65 to 85 N-m (48 to 
66 lb-ft). Install the cotter pin. 


TIGHTEN THE 

ATTACHING NUT 
TO 65 TO 85 N-m 
(48 TO 63 LB-FT) 


NOTE: If the slots in the nut do not align with the 
cotter pin hole, tighten the nut to the next siot. 
Never loosen the nut for alignment. 


7. Grip the bottom of tire and pull inward until the 
control arm enters the crossmember and aligns 
with the bolt holes. Use a drift punch to held the 
arm in alignment while the attaching bolt is 
installed. 


8. Install the contro! arm pivot bolt, plain washer 
and attaching nut. Snug the attaching nut but do 
not tighten. 


9. Lower the vehicle. 
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14-10-5 FRONT SUSPENSION 14-10-5 
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REMOVAL AND INSTALLATION 





CONTROL ARM ANDI/OR STABILIZER 
BAR BUSHINGS 


Installation (Continued) 


10. With the vehicle weight on the tires: 
© Tighten the control arm pivot bolt nut to 
15 N-m (11 Ib-ft) and then turn an addi- 
tional ninety degrees. 






TIGHTEN THE 
ATTACHING BOLT TO 
45. Nem (14 LB-FT) 
AND THEN TURN AN 
ADDITIONAL 90° 


FA01S-A 


.* Tighten the stabilizer bar attaching nut to 
70 to 110 N-m (52 to 81 Ib-ft). 





TIGHTEN THE 
ATTACHING NUT TO 
70 TO 110 Nm 
(52 TO 81 LB-FT) 


4021-4 











CONTROL ARM BUSHING 


Removal 


SPECIAL SERVICE TOOLS REQUIRED: 


Bushing Receiver Cup T81P-5493-B1 


Bushing Pilot T81P.5493.B2 


Bushing Replacer Cup T81P-5493-B3 


C-Frame/Clamp Assembly T74P-3044-A1 


1, Remove the control arm. If necessary, refer 


to the procedure in this section. 


2. Remove the control arm bushing, using 
Bushing Receiver Cup T81P-5493-B1, Bush- 


ing Pilot T81P-5493-B2, and C-Frame/Clamp 
Assembly T74P-3044-A1, or equivalents. 


BUSHING CONTROL 
RECEIVER ARM 


cUuP 
T81P-5493-B1 BUSHING 
PILOT 


: TB1P-5493-B2 


BUSHING 





C-FRAME/ 
CLAMP 
ASSEMBLY 
T74P-3044-A1 


4024.8 





14-106 


REMOVAL AND INSTALLATION 


CONTROL ARM BUSHING 


Installation 


4. Coat the control arm bore and outer surface 
of the bushing with glycerine lubricant. 


2. Install the control arm bushing, using Bush- 
ing Replacer Cup 181 P-5493-B3, Bushing 
Pilot T81P-5493-B2 and C-Frame/Clamp 
Assembly T74P-3044-A1, or equivalent. 












CONTROL BUSHING 
ARM = BUSHING PILOT 
RECEIVER 781P-5493-B2 
CUP 
761P-5403-B1 


BUSHING 


BUSHING 
RERLAOER C-FRAME/ 
—— Sse 
T81P-5493-B3: ASSEMBLY 
‘T74P-3044-A1 
4025-0 


NOTE: Insert the bushing quickly and with a 
continuous motion so that the bushing deforms 
for only a short time. 


3. Install the control arm. If necessary, refer to 
the procedure In this section. 
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FRONT SUSPENSION 










14-10-6 






STABILIZER BAR 


Removal 


4. Remove the attaching nuts and front washers/ 
covers from the ends of the stabilizer bar. 





FRONT 
WASHERICOVER 


2. Remove the four bolts securing the two 
U-brackets and torque brace to the body. 





ATTACHING Ge sen od ot 


STABILIZER BAR 


“Ss BODY TORQUE 
BRACE 





U-BRACKET 
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Front Suspension 14-10-7 


REMOVAL AND INSTALLATION (Continued) 





3. 





Detach one control arm pivot bolt and pull the 
control arm out of the crossmember. 








CROSSMEMBER 





FAO A 








6. 


Pull the stabilizer out of the lower control arms 
and remove from the vehicle. 


Remove the rear washers/covers from the 


stabilizer bar. 


STABILIZER 
BAR 


WASHER! 
COVER 





Remove the insulators from the stabilizer bar. 


FA01o-A 








Installation 


1. Coat the inside of the stabilizer bar bushings 
and the bushing surfaces on the stabilizer bar 
with glycerine. Install the body insulators on the 
stabilizer bar. 


2. Install the rear washers/plastic covers on the 
stabilizer bar. 








STABILIZER 
BAR 


WASHER 











WASHER Fa145-B 


NOTE: The rear washer has a shallower dish than 
the front washer. When the washer is installed, 
make sure the plastic cover is in place between the 
dished steel washer and the bushing and that the 
dished side of the steel washer faces away from the 
bushing. 
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14-10-8 


REMOVAL AND INSTALLATION (Continued) 


Front Suspension 


14-10-8 





8. Install the stabilizer bar into the control arms 
bushings and install the control arm into the 
crossmember with the pivot bolt, washer and 
nut. Snug the attaching nut but do not tighten. 


4, Install the U-brackets on the insulators and 
install the attaching bolts. 


Tighten the attaching bolts to 57 to 70 N:m (42 
to 52 lb-ft). 







U-BRACKETS 





TIGHTEN BOLTS TO 
$7-70 N-m 
(42-52 LB-FT) F 4130-4, 















5. Install the front washers/plastic covers on the 
stabilizer bar. 
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CONTROL 


ARM 
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BUSHING STABILIZER 
BAR 


REAR 
WASHER 
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NOTE: Make sure the dished side of the steel 
washer faces away from the bushing, with the 
Plastic cover in place between the bushing and the 
steel washer. 


6. Install the stabilizer bar attaching nuts. 


Snug the nuts but do not tighten the attaching 
nuts. 
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14-10-9 FRONT SUSPENSION 14-10-9 
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REMOVAL AND INSTALLATION 


STABILIZER BAR * Tighten the control arm pivot bolt nut to 
15 N-m (11 Ib-ft) and then turn an addi- 


tional ninety degrees. 





Installation (Continued) 


7. Lower the vehicle. 


j 


8. With the vehicle weight on the tires, tighten ~~ 
the stabilizer bar attaching nut to 70 to 110 
N-m (62 to 81 Ib-ft). 
















TIGHTEN THE 
ATTACHING BOLT TO 
15 Nem (11 LB-FT) 
AND THEN TURN AN 
ADDITIONAL 90° 


F4013-A, 






TIGHTEN THE 
ATTACHING NUT TO 
70 TO 110 N-m 
(62 TO 81 LB-FT) 
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REMOVAL AND INSTALLATION 





STRUT 


Removal 


NOTE: If a twin post hoist is used to perform 
this procedure, the front of the vehicle must be 
supported on safety stands to allow lowering of 
the front post. If the front post is not lowered, 
the lower control arm can contact the hoist pre- 
venting removal of the strut. 


1. Remove the wheel and ralse the vehicle. 

2. Remove the disc brake caliper anchor at- 
taching bolts. Remove the caliper/anchor 
assembly and wire aside. 

3. Remove the bolts retaining the stabllizer 
bar mounting brackets. 


4, Remove the strut pinch bolt from the spin- 
dle carrier. 








STRUT 
PINCH BOLT 
REMOVAL 


SUPPLEMENT 1 





. Insert Spindle Carrier Lever T85M-3206-A In- 
to the slot In the spindle carrier and rotate it 
through ninety degrees to open the slot. 


‘SPINDLE 
CARRIER 


LEVER 
T85M-3206-A 


SPINDLE 
CARRIER 








6. Pry downward, to disengage the spindle 
carrler from the strut. 
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FRONT SUSPENSION 


14-40-11 





REMOVAL AND INSTALLATION 





STRUT 
Removal (Continued) 


CAUTION: When releasing the spindle carrier 
from the strut, place a Jack under the control 
arm bushing boss to keep the spindle carrier 
from being pushed down too far. 


7. Remove the cap from the top mount attach- 
ing nut 





> TOP MOUNT 
ATTACHING NUT 





8. While holding the piston shaft with a 6mm 
allen wrench, loosen the top mount attach- 
ing nut. 


TOP MOUNT 
ATTACHING NUT 


F438 











9. Support the strut from below and remove 
the top mount nut, retainer and strut. 


Discard the nut. 


Installation 


1. Position the strut through the top mount In- 
sulator. Install the retainer and a new top 
mount attaching nut. Do not tighten the nut. 


2. To position the strut in the spindle, pull out- 
ward on the strut and lift the spindle using 
the brake rotor. Use Spindle Carrier Lever 
T85M-3206-A to spread the spindle carrier to 
allow the strut to center correctly. When the 
strut enters the spindle, grip the rotor and 
pivot the spindle Into position. 










USE SPINDLE 
CARRIER 


TO SPREAD 
SPINDLE 


FA134-A 








NOTE: If the strut Is not pulled outward to 


match the spindle angle, It will jam as the spin- 
dle is pivoted into position. 


SUPPLEMENT 1 





14-10-12 


FRONT SUSPENSION 


14-10-12 
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REMOVAL AND INSTALLATION 





STRUT 

installation (Continued) 

3. Install the strut pinch bolt. Tighten the 
pinch bolt to 80 to 90 N-m (59 to 66 Ib-ft). 


4. Install the bolts retaining the stabilizer bar 
mounting brackets. 
5. Install the disc brake caliper. 
TIGHTEN THE 
ATTACHING BOLT 
TO 80-90 N-m 
(59-66 LB-FT) 








Fa033-A 










6. Make sure the top of the strut is centered in 
the suspension tower and tighten the top 
mount attaching nut to 40 to 52 N-m (29 to 
38 Ib-ft). If necessary, hold the piston shaft 
with a 6 mm allen wrench. 


TIGHTEN THE 
ATTACHING NUT 
TO 40-52 N-m 
(29-38 LB-FT) 





TOP MOUNT 
ATTACHING 
NUT 
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. Install the cap on the top mount attach- 
ing nut. 
. Install the wheel. 






SUPPLEMENT 1 





TOP MOUNT INSULATOR 


Removal 
1. Remove the cap from the top mount attach- 
ing nut. 
CAP D 
! 
Wy 
oe 
— 

© Se 

3 —= 














~~ 
WS 
Kr TOP MOUNT 

[ ATTACHING NUT F4015-A 


2. While holding the piston shaft with a 6 mm 
allen wrench, remove and discard the top 
mount attaching nut. 


TOP MOUNT 
ATTACHING NUT 
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REMOVAL AND INSTALLATION 


TOP MOUNT INSULATOR 
Removal (Continued) 


3. Remove the retainer from the piston shaft. 


4. Using a pry bar, force the suspension 
assembly downward. Do not lower the sus- 
pension assembly so low that the brake 
hose could stretch. 


5. Remove the top mount insulator. 


TOWER 
INSULATOR view al INSULATOR 
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Installation 


1. Fit the insulator into the suspension tower. 


2. Position the suspension assembly in the 
suspension tower, 

3. Position the retainer on the piston shaft. 

NOTE: Make sure the top of the strut is cen- 


tered in the suspension tower before installing 
the retainer and attaching nut. 


J. 


«—— INSULATOR 


STRUT 






F4199-4, 


4. Install a new top mount attaching nut. 
Tighten the attaching nut to 40 to 52 N-m 


(29 to 38 Ib-ft). If necessary, hold the piston 
shaft with a 6 mm allen wrench. 





TIGHTEN THE 
ATTACHING NUT 
TO 40-52 Nm 
(29-38 LB-FT) 








TOP MOUNT 
ATTACHING 
NUT FAI36-A 


14-10-14 FRONT SUSPENSION 14-10-14 


REMOVAL AND INSTALLATION 





2. Raise the vehicle. 
3. Remove the pivot bolts attaching the con- 
trol arms to the crossmember. 


TOP MOUNT INSULATOR 
Installation (Continued) 


5. Install the cap on the top mount attach- 




















CROSSMEMBER 


® on. AOL eX 
"ARM S FAA, 





Qe 
TOP MOUNT 


ATTAGHING NUT F401 4. To remove the control arm end from the 


crossmember, grip the bottom of the tire 
and pull outward. 








CROSSMEMBER 
5. Remove the pinch bolt at the steering col- 


NOTE: The steering must be set straight ahead umn-to-steering gear coupling. 
during the following procedure to ensure that 
correct alignment is maintained. eee 






Removal . 
1. Install a suitable engine support fixture. 





COUPLING 
PINCH 





SUPPORT BAR _ 
D79P-6000:B ae 














14-10-15 FRONT SUSPENSION 14-10-15 
REMOVAL AND INSTALLATION 
CROSSMEMBER 8. Remove the stud nuts attaching the engine 
Removal (Continued) mounts to the crossmember. 
6. Remove the steering gear-to-crossmember 
attaching bolts and washers. MOUNT 
STUD 
NUT ENGINE 





STEERING 
GEAR 


Gaz91-a 


7. Disengage the steering gear coupling from 
the steering column. Pull steering gear for- 
ward away from the crossmember. 


Use care to prevent stretching or bending of 
the power steering gear hoses or tubes. 
Support the steering gear by hanging it with 
wire from a convenient underbody member. 








a a | 















9. Position a transmission jack under the 
crossmember and secure with a safety 
chain. 


10. Remove the crossmember-to-side rail at- 
taching bolts and washers. 







CROSSMEMBER 
TO SIDEMEMBER 
ATTACHING 
BOLTS 
FAI40-A 









11: Lower the crossmember and remove from 
the vehicle. 






14-10-16 


FRONT SUSPENSION 


14-10-16 


ee 


REMOVAL AND INSTALLATION 





CROSSMEMBER 


Installation 


4, Raise the crossmember into position. 


2. Install the crossmember-to-side rail attach: 
ing bolts and washers. 


Tighten the attaching bolts to 70 to 90 N-m 
(51 to 66 Ib-ft) and remove the transmis- 
sion jack. 








«TIGHTEN ATTACHING 
BOLTS TO 70-90 N-m 
(61-66 LB-FT) 





Fatat a 





Ee eed 


3. Position the steering gear on the cross- 
member and connect the coupling to the 
steering column. Make sure the block 
splines are correctly mated. 





4. Install the steering gear attaching bolts and 
washer. 


Snug the bolts (15 N-m/11 lb-ft) and then 
turn the bolts an additional ninety degrees. 








STEERING 
GEAR 


TIGHTEN ATTACHING 
BOLTS TO 15 N-m 
(11 LB-FT) AND THEN TURN 80° 


4295.4 








14-10-17 


FRONT SUSPENSION 


14-10-17 





REMOVAL AND INSTALLATION 





| 


CROSSMEMBER 
Installation (Continued) 


5. Install the steering coupling pinch bolt. 
Tighten the bolt to 25 to 30 N-m (18 to 22 lb-ft). 
( 







TIGHTEN THE BOLT 
TO 25-30 Nm 
(18-22 LB-FT) 





F4159-A, 


6, Install the engine mount attaching nuts. 
Tighten the nuts to 54 to 64 N-m (38 to 47 Ib-ft). 





TIGHTEN NUTS TO 
54-64 N-m (38-47 LB-FT) 








AB378-A 





~ 


. Grip the bottom of the tire and pull inward 

until the control arm enters the crossmem- 
ber. Align the control arm with the bolt 
holes and install the pivot bolt. 
Use a drift punch to hold the control arm in 
alignment while the pivot bolt is installed. 
Repeat this operation on the opposite side 
of the vehicle. 


8. Install the pivot bolt attaching washer 
and nut. 


Snug the nut but do not tighten. 


9. Lower the vehicle. 


10. With the weight of the vehicle on the front 
tires, tighten the control arm pivot bolt nut 
to 15 N-m (11 Ib-ft). Then turn nut an addi- 
tional ninety degrees. 





ATTACHING BOLT TO 
15 Nem (17 LB-FT) 
AND THEN TURN AN 
ADDITIONAL 90° 


Fania 





11. Remove the engine support fixture. 


a 








14-10-18 FRONT SUSPENSION 14-10-18 





DISASSEMBLY AND ASSEMBLY 





STRUT 2. Carefully compress the coil spring using 
Strut Spring Compressor Rotunda Model 
086-00016, or equivalent. 

Disassembly 


ROTUNDA TOOL 
1, Clamp Strut Spring Compressor Rotunda 0086-00016 


Model 086-00016, or equivalent, in a vise 
equipped with protective jaw caps. Adjust 
the tool to the START position. Refer to the 
instructions furnished with the tool. 








STRUT 









ROTUNDA TOOL 
086-0016 







3. While holding the piston shaft with a6 mm 
allen wrench, remove the coil spring retain- 
START ing nut. 


STOP 


Fata 






COIL SPRING 
RETAINING NUT 





FA16O-A 








14-10-19 FRONT SUSPENSION 14-10-19 
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DISASSEMBLY AND ASSEMBLY 


STRUT 
Disassembly (Continued) 


4. Release the coil spring tension. 


5. Remove the top mount cup, bearing, upper 
spring seat, and dust boot. 


cup 


yf —18072 
cot 


BEARING SPRING 


eye —3K099 5310 
STRUT 
SEAT, —18124 


5415 


BOOT 
—3K036 


JOUNCE _D 
BUMPER 
3020 
FA146-A 


6. Slide the jounce bumper off the piston 
shaft. 


7. Remove the coil spring. 








bs 








Assembly 
1. Install the coil spring. 


2. Install the jounce bumper, dust boot, upper 
spring seat, bearing and top mount cup. 


3. Compress the spring with Strut Spring Com- 
pressor Rotunda Model 086-00016, or 
equivalent. 


4. Install the coil spring retaining nut. 
Tighten the retaining nut to 52 to 65 N-m (38 
to 48 lb-ft). If necessary, hold the piston 
shaft with a 6 mm allen wrench. 





F4153.8 


5. Release the coll spring tension and remove 
the strut from the spring compressor. 





14-10-20 FRONT SUSPENSION 14-10-20 
ee 


DISASSEMBLY AND ASSEMBLY 
eH 


COMPONENT INSPECTION CHART 
FRONT SUSPENSION 


COMPONENT CHECK FOR 


Worn, loose or damaged bushing 

Worn, loose or damaged bail joint (0.5 mm /0.020 in. 

maximum) 

— If grease seal is cut or damaged, control arm must be 
replaced. 

Cracks or bent condition 


CONTROL ARM 





| 


Bent or twisted condition 

Worn or damaged bushings 
Damaged U-brackets 

Worn or damaged insulator 
Damaged threads on ends of bar 


STABILIZER BAR 









Evidence of fluid leakage 

Bent or broken spring seat 
Bent or broken pinch bolt hook 
Dents in the cylinder 


McPHERSON STRUT 





COIL SPRING AND TOP 
SPRING SEAT 


Collapsed coils 
Bent or broken spring seat 













Bent or cracked insulator caps 

Cut or torn insulator 

Roughness or sticking when the bearing is turned 
Damaged bearing 


TOP MOUNT 





DUST BOOT Cuts or tears 





Cracks 
Bent or twisted condition 
Elongated or damaged mounting holes 


CROSSMEMBER 
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SECTION 14-32 REAR SUSPENSION 


CONTENTS 








DESCRIPTION Control Arm 
Control Arm Bushings ... 
REMOVAL AND INSTALLATION Rear Crossmember Bushing . 
Rear Axle and Suspension Assembly . . . 
Shock Absorber. Stabllizer Bar 
Coll Spring... 
DESCRIPTION 
The XR4Ti’s independent rear suspension sys- bolts pass through sleeved rubber bushings in 
tem consists of semitrailing control arms, dou- the ends of the control arm and serve as pivot 
ble acting shock absorbers, coil springs and a pins for the up and down motion of the arms. 
sway stabilizer bar. The coil springs are mounted above the control 


arm and are seated in matching pockets in the 


Each control arm is attached to the cross- body and the control arm. 


member at two pivot points. The attaching 


SHOCK 
ABSORBER 
COIL 
STABILIZER SPRING 
BAR 





CROSSMEMBER 






CROSSMEMBER 
BUSHING 






F3976-A 


14-32.2 


"ESCRIPTION 


The body pocket contains a rubber insulator to 
prevent direct contact between the spring coll 
and the body. A jounce bumper mounted in the 
center of the coil spring prevents the coil 
springs from becoming coll bound under severe 
suspension movements. Normal oscillation of 
the coil springs is dampened by double acting 
shock absorbers mounted at the rear of the 
control arm. 


Suspension movement is also controlled by a 
sway stabilizer bar which controls the tendency 
of the body to lean during a turn. The stabilizer 


CONTROL 
ARM 
5500 










BUSHING 
—5K817 


REAR SUSPENSION 


nnn ESTE IIEISGI SSS ISS! 






bar Is attached to the body with U-brackets and 
rubber insulators located on either side of the 
rear axle. The ends of the stabilizer bar are at- 
tached to the control arm with short links con- 
taining rubber bushings. 


A tubular crossmember forms the framework 
for the rear Suspension components and the 
rear axle. Rather than being welded to the body, 
the crossmember Is attached through two rub- 
ber insulators at the outboard ends and at the 
center through the rear axle Insulator. 









SHOCK 
ABSORBER 
18125 
REAR 
AXLE ‘SPRING 
BODY ‘SEAT: 
MOUNT —5586 
—5A910 


COIL 
SPRING 
—5560 


INSULATOR 
5403 


MOUNTING 


14-32-3 


REMOVAL AND INSTALLATION 


Rear Suspension 


14-32-3 





Shock Absorber 
Removal 
1. Remove the rear parcel shelf. 


2. Remove the shock absorber trim cover from the 
rear wheel housing. 





Fag76-A 


ATTACHING 
x SCREWS 

















3. Raise the rear of the vehicle and support on 
safety stands. 

4, Position a floor jack under the control arm. 
Raise it enough to relieve the coil spring tension 
from the shock absorber. 


5. Remove the nut and bolt attaching the upper 
end of the shock absorber to the shock tower. 










‘ATTACHING 
BOLT AND NUTS 














6. Remove the cap from the bottom of the shock 
absorber. 


SHOCK 
ABSORBER 


3995-8 


7. Remove the nut and bolt attaching the lower 
end of the shock absorber to the control arm 
bracket. 















SHOCK 
ABSORBER 
BRACKET 


ATTACHING 
BOLT 


F 2980-8 
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14-32-4 Rear Suspension 


REMOVAL AND INSTALLATION (Continued) 








installation 


1, Position the shock absorber. Install the upper 
attaching bolt and nut. 


Tighten the attaching nut to 40 to 50 N-m (30 to 
37 lb-ft). 









TIGHTEN THE 
ATTACHING NUT 
TO 40-50 N-m 
(30-37 LB-FT) 


Fas60 





2. Position the shock absorber in the control arm 
bracket. 


3. Install the lower attaching bolt and nut. Install 
the bolt with the head facing inboard. 


Tighten the attaching nut to 40 to 50 N-m (30 to 
37 Ib-ft). 






TIGHTEN THE 
ATTACHING NUT 


40-50 N-m 
(30-37 LB-FT) 


3983-8 


4. Install the cap on the bolton of the shock 
absorber. 


5. Lower the vehicle. 
6. Install the shock absorber trim cover. 
7. Install the rear parcel shelf, 





Coil Spring 
Removal 


suspension hanging free. 


wheel stubshaft. 


ATTACHING 
BOLTS (6) 


length of wire. 


1. Raise the vehicle with the rear wheels and 


2. Remove the bolts attaching the halfshaft to the 





FAIT6-A 


CAUTION: To prevent damage to the constant 
velocity joints, hang the halfshaft from a 
convenient underbody component, using a 













RETAINING 
CLIP 


TOM 


ROUTING 
BRACKET — 





TCM (in, 


3. Remove the clip attaching the rear brake hose 
to the routing bracket on the control arm. 





Fat77-A 
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14-32-5 


Rear Suspension 14-32-5 


REMOVAL AND INSTALLATION (Continued) 








4. 







Disconnect the brake tube from the brake hose, 


using line wrenches. 


BRAKE 


ul 
Tupe | WREN 


absorber. 


SHOCK 


INE 


ICHES 


ABSORBER SHOCK 


ABSORBER CAP 


Fa179-A 





5. Remove the cap from the bottom of the shock 


F 3995-8 


Support the lower control arm, using a floor jack 
or screw-type floor stand. Raise the arm 
enough to relieve the coil spring tension from 


the shock absorber. 


+ 





7. Remove the nut and bolt attaching the shock 
absorber to the control arm bracket. 






ABSORBER 
BRACKET 


ATTACHING 
BOLT 


F3980.4 


8. Slowly and carefully lower the floor jack or floor 
stand until it can be removed. 


9. Support the axle housing, using a floor jack or 
screw-type floor stand. 








10. Remove the bolts attaching the rear axle mount 
to the body and disconnect the axle vent tube. 





REAR ATTACHING 
AXLE BOLTS (4) 


F4801-A, 
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14-32-6 


REMOVAL AND INSTALLATION (Continued) 


Rear Suspension 


14-32-56 





11. Slowly and carefully lower the floor jack or floor 
stand until the coil spring and seat can be 
removed. 


SPRING 
SEAT 


COIL 
‘SPRING 





DO NOT remove the support from the rear axle. 
Lower the axle only enough to allow removal of 
the coil spring. 








Installation 


1. Install the spring upper seat on the spring end 
with the color code and plastic sleeve. Be sure 
the end of the coil seats against the step in the 
spring seat and that the coat tabe aro 
positioned between the first and second coil 


NOTE: The coil spring and seat must be installed 
dry. Do not lubricate with spray silicone or any other 
type of lubricant. 


COIL SPRING 
SEATS AGAINST 
STEP IN SEAT 


SS 


SPRING 
SEAT 





9990-4 


2. Install the coil spring and seat assembly. 











3. Raise the rear axle into position and install the 
body mount attaching bolts. 


NOTE: The body mount bolts must be cleaned, and 
new loctite applied. 


Tighten the attaching bolts as shown. 


TIGHTEN TO TIGHTEN 
50-55 N.m TO 50-67 N-m 
(37-41 LB-FT) (37-50 LB-FT) 





4. Remove the axle support and position it under 
the control arm. Raise the floor jack or floor 
stand until the coil spring is compressed 
enough to allow installation of the shock 
absorber lower attaching bolt. 





5. insielt the attaching nut on the shock absorber 
olt. 


Tighten the attaching nut to 40 to 50 N-m (30 to 
37 lb-ft). 












a TIGHTEN THE 
— ATTACHING NUT 


40-50 N-m 
(30-37 LB-FT) 





F3083-8 


6. Remove the control arm support and install the 
shock absorber cap. 

7. Position the brake hose through the routing 
bracket on the control arm and connect it to the 





8. Install the brake hose retaining clip. 





brake tube. | 
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14-32-7 REAR SUSPENSION 1432-7 
ee 


REMOVAL AND INSTALLATION 


COIL SPRING 
Installation (Continued) 


9, Position the halfshaft and install the at- 
taching bolts. 


Tighten the bolts to 38 to 43 N-m (28 to 31 
Ib-ft). 


TIGHTEN TO 
38-43 No 


10. Connect the axle vent hose located at the 
top right-hand corner of the axle housing. 


11. Make sure the stabilizer bar link is connect- 
ed to the control arm. 


12, Bleed the rear brake system. If necessary, 
refer to Section 12-80. 


CONTROL ARM 


Removal 


1, Remove the coll spring. If necessary, refer 
to the procedure in this section. 

2. Using a screwdriver, open the routing 
clamp and disengage the parking brake 
cable from the control arm. 


BRAKE 
CABLE 


PARKING 
BRAKE 
CABLE 


3997-4 


3. Disconnect the sway stabilizer link from the 
control arm. 


STABILIZER CONTROL 
BAR LINK ARM 





14-32:8 REAR SUSPENSION 14-32-8 





REMOVAL AND INSTALLATION 


5. From under the vehicle, pull the wheel stub 


col (OL ARM 
shaft out of the control arm. 





Removal (Continued) 


4. Remove the rear bearing hub and suspend 
the brake backing plate on a length of wire. 
If necessary, refer to Section 11-15. 








Z. a + 
WASHER BEARING 
WHeeL = HUB BRAKE 


FLANGE FLANGE ASSEMBLY : ENNAGA 


ATTACHING 
NUT HALFSHAFT 


HA43e-A 








6. Remove the control arm inner and outer at- 
taching bults. 


NOTE: The wheel flange attaching nuts are left- 
and right-hand threaded. The right-hand thread 
is located on the right side of the vehicle. 


LEFT 
HAND 
THREAD 














COUNTER: 
CLOCKWISE 
CONTROL 
bo ca ARM ATTACHING 
BOLT/REMOVAL F2998-A 


CLOCKWISE 
TO LOOSEN 


VIEW FROM TOP OF VEHICLE 


5748-0 








14-32-9 Rear Suspension 14-32-9 
EES 


REMOVAL AND INSTALLATION (Continued) 





Installation 


1. Position the contro! arm and install the 
attaching bolts, washers, and nuts. The longer 
bolts are used on the outboard attachment with 
the washers. Do not tighten the attaching nuts. 


NOTE: When the bolts are installed, be sure the 
heads are facing inboard. If the bolts are installed 
with the threads facing inboard, the inner bolt may 
rub against the parking brake cable casing. 


2. Raise the control arm into position and support 
with a floor jack or adjustable floor stand. 


3. From under the vehicle, position the wheel stub 
shaft through the control arm and brake 
backing plate. 


4. Install the bearing hub and wheel flange. If 
necessary, refer to Section 11-15. 


5. Connect the sway stabilizer bar link to the 
control arm. 


6. Install the parking brake cable in the control 
arm routing clamp. 


7. Install the coil spring. If necessary, refer to the 
procedures in this Section. 


8. With the vehicle weight on the tires, tighten the 
control arm attaching nuts to 85 to 100 N-m (63 
to 74 lb-ft) on the outboard bolts and 70-85 N-m 
(51-63 Ib-ft) on the inboard bolts. 








F3999-B 








Control Arm Bushings 


Removal 

SPECIAL SERVICE TOOLS REQUIRED: 
Drawbolt from Bushing Kit T78P-5638-A1 
T78P-5638-A 

Bushing Replacer from T78P-5638-A3 
Bushing Kit T78P-5638-A 

Bushing Receiver Cup T85M-5638-A1 
Bushing Receiver Cup T85M-5638-A2 
Bushing Replacer Gup 185M-5638-A3 


7/16'-20 UNF Hex nut 
7/16' (Bolt Size) Flat washer 


co 


1. Remove the control arm. If necessary, refer to 
the procedure in this Section. 


2. Remove the larger control arm bushing using 
Drawbolt T78P-5638-A1, Receiver Cup T85M- 
5638-A2, a 7/16 inch 20 UNF hex nut and a 
7/46 inch flat washer, or equivalents. 


BUSHING REMOVAL 





oe 


\ DRAWBOLT 
Q T78P-5638-A1 
RECEIVER 
cuP 
NUT (7/16-20) ‘T85M-5638-A2 
WASHER a 
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14-32-10 


REMOVAL AND INSTALLATION (Continued) 





3. Remove the smaller control arm bushing using 
Drawbolt T78P-5638-A1, Receiver Cup T85M- 
5638-A1, a 7/16 inch 20 UNF nut and a 7/16 
inch flat washer, or equivalents. 





ORAWBOLT 








Trep-s638-a1 RECEIVER NUT (7/16-20) 
cur. WASHER 
TO5M-5638-A1 
F3403-A 
Installation 


1. Lubricate the bushings with glycerine or other 
non-petroleum lubricant. 


2. Install a new larger contro! arm bushing using 
Drawbolt T78P-5638-A1, Replacer Cup T85M- 
5638-A3, a 7/16 inch 20 UNF nut and a 7/16 
inch flat washer, or equivalents. 


BUSHING 





_\ DRAWBOLT 
‘T78P-5638-A1 





REPLACER CUP 
T85M-5638-A3 





on NUT (7/16-20) 


WASHER F3404-A 


Rear Suspension 




















14-32-10 


3. Install a new smaller control arm bushing using 
Drawbolt T78P-5638-A1, Replacer Cup T78P- 
5638-A3, a 7/16 inch 20 UNF nut and a 7/16 
inch flat washer, or equivalents. 








DRAWBOLT 
NUT (7116-20) T78P-5638-A1 
WASHER 


REPLACER CUP 


TT7AP.5638.A1 fen 


4. Install the control arm. If necessary, refer to the 
procedure in this Section. 


Rear Crossmember Bushing 
Removal 
SPECIAL SERVICE TOOLS REQUIRED: 


Insulator Remover/Installer T85M-5638-B 


Remover Bridge T85M-5638-B1 
Remover Adapter T85M-5638-B2 
Replacer Bridge T85M-5638-B3 
Replacer Adapter T85M-5638-B4 
Drawbolt T79P-5638-A1 


1, False the venicle witn the suspension and tires 
hanging free. 


2. Position an adjustable floor stand under the 
control arm and raise enough to support the 
control arm against the downward pressure of 
the coil spring. 


CAUTION: Be sure the control arm is securely 
supported before removing the bushing to body 
attaching bolt since the control arm and bushing 
are under constant coil spring tension. If proper 
support is not provided, coil spring pressure will 
drive the crossmember downward when the 
bushing bolt is removed. 





| 
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14-32-11 


REMOVAL AND INSTALLATION (Continued) 


Rear Suspension 


14-32-11 








3. Remove the crossmember bushing to body 
attaching bolt. 






\ 
BUSHIN( 
ATTACHING. 


: 
WSJ sue 


Guipe 

PLATE 
ATTACHING 

BOLTS F3987-4 


4. Remove the bushing guide plate attaching bolts 
and the guide plate. 


5. Carefully lower the crossmember to provide 
clearance for the bushing removal and 
installation tools. 


6. Remove the crossmember bushing using 
Remover Bridge T85M-5638-B1, Remover 
pepe T85M-5638-82, and Drawbolt T79P- 
5638-A1. 






REMOVER ADAPTER 
T85M-5638-B2 
CROSSMEMBER 






co 
SPRING 











REMOVER BRIDGE DRAWBOLT 








‘T85M-5638-B1 T79P-5638-A1 
BUSHING 
REMOVER 
BRIDGE 
T85M-5638-B1 
< REMOVER 
LT Te ADAPTER 
rep eeseat T85M-5638-B2 
F3406-A 











Installation 


1. Lubricate the replacement bushing with 
glycerine or other non-petroleum based 
lubricant. 


2. Install the crossmember bushing using 
Replacer Bridge T85M-5638-B3, Replacer 
dente T85M-5638-B4 and Drawbolt T79P- 

8-A1. 


REPLACER 
BRIDGE 
TEM -5638-53 





CROSSMEMBER 










ORAWBOLT REPLACER 
T79P-5638-A1 ADAPTER 
T85M-5638-B4 
BUSHING 
REPLACER 
ADAPTER 
T85M-5638-B4 
fas 
REPLACER 
DRAWBOLT BRIDGE 
T79P-5638-A1 T85M-5638-B3 
F3400-4 


3. Carefully raise the crossmember into position. 
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14-32-12 


REMOVAL AND INSTALLATION (Continued) 





4. Position the bushing guide plate and install the 
attaching bolts. Tighten the attaching bolts 41 
to 51 Nm (30 to 37 Ib-ft). 


GUIDE PLATE 





ATTACHING BOLTS 


TIGHTEN THE 
ATTACHING BOLTS 
TO 41-51. N-m 


(30-37 LB-FT) pggp2-4 


5. Install the bushing to body attaching bolt and 
washer. Tighten the attaching bolt 80 to 100 
N-m (59 to 74 Ib-ft). 


CROSSMEMBER 
ATTACHING BOLT 





TIGHTEN THE 
ATTACHING BOLT 
80-100 N-m 
(58-74 LB-FT) 


F3093-A 








Rear Axle and Suspension Assembly 
Removal 


1. Remove tho coil springs. if necessary, refer to 
the procedure in this Section. 

2. Remove the driveshaft. If necessary, refer to 
Section 15-60. 


3. Remove the muffler and silencer assembly. If 
necessary, refer to Section 26-02. 





Rear Suspension 











14-32-12 







Remove locking pin if equipped, and loosen the 
parking brake adjuster sleeve locknut. Thread 
the adjuster sleeve away from the body routing 
bracket. 


To loosen the locknut, hold the cable adjuster 
sleeve with pliers. Turn the locknut 
counterclockwise with another set of pliers. 








ADJUSTER 
SLEEVE 









5. Remove the clip and clevis pin attaching the 
parking brake cable equalizer to the parking 
brake lever rod. 





RETAINING. 
CLIP 


EQUALIZER 4310-4, 
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REMOVAL AND INSTALLATION (Continued) 


Rear Suspension 








6. Disengage the parking brake cable from the 
body routing brackets. 





ROUTING 
BRACKETS 


5227-8 








7. Remove the stabilizer bar U-brackets. 


(<= /— U-BRACKET 


ATTACHING 
BOLT 


4982 


8. Position a suitable jack under the rear axle. 
Secure the crossmember to the jack with a 
safety chain. 





9, Remove the crossmember bushing attaching 
bolt on both sides of the vehicle. 











GUIDE 
PLATE 


i 


PLATE 
ATTACHING 
BOLTS 


F3987-0 


10. Remove the crossmember bushing guide plate 
attaching bolts and the guide plate on both 
sides of the vehicle. 








11. Remove the bolts attaching the axle mount to 
the body. 


ATTACHING 
BOLTS (4) 


EST7BA 


12. Carefully lower the crossmember out of the 
vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Suspension 


14-32-14 





Installation 


1. Raise the crossmember into position on the 
vehicle. 


" 2. Install, but do not tighten, the axle mount 
attaching bolts. 


3. Position the crossmember insulator guide 
plates. Install the attaching bolts. 


4. Install the crossmember bushing attaching 
bolts and washers. 


5. Tighten the guide plate attaching bolts to 41 to 
51 N-m (30 to 38 lb-ft). 


GUIDE PLATE 





ATTACHING BOLTS TIGHTEN THE 


ATTACHING BOLTS 
TO 41-51 N-m 


(30-37 LB-FT) —Fa81 








6. Tignten the crossmember bushing attaching 
bolts to 80 to 100 N-m (59 to 74 lb-ft). 


CROSSMEMBER 
ATTACHING BOLT 





TIGHTEN THE 
ATTACHING BOLT 
80-100 N-m 
(59-74 LB-FT) 


F3993-4 








7. Tighten the axle mount attaching bolts as 


shown. 
TIGHTEN TO TIGHTEN 
50-55 N-m TO 50-67 N-m 
(7-41 LB-FT) (37-50 LB-FT) 





8. Route the parking brake cable through the body 
brackets. 


8. Position the parking brake equalizer. Install the 
clevis pin and retaining clip. Adjust parking 
brake. Refer to Section 12-70 if necessary. 








10. Install the stabilizer bar U-brackets. Tighten the 
attaching bolts to 20 to 25 N-m (15 to 18 lb-ft). 


=N 
TIGHTEN THE 


a0 






TO 20-25 Nem 
(15-18 LB-FT) — 


MARKER . \ 


TAPE Fats7.a 
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REAR SUSPENSION 


14-32-15 





REMOVAL AND INSTALLATION 


REAR AXLE AND SUSPENSION ASSEMBLY 


installation (Continued) 


11, Install the muffler and silencer assembly. If 
necessary, refer to Section 26-02. 


12, Install the driveshaft. If necessary, refer to 
Section 15-60. 


13. Install the coll springs. If necessary, refer to 
the procedure in this section. 


14, Bleed the rear brake system. If necessary, 
refer to Section 12-80. 


15. Adjust the parking brakes. If necessary, 
refer to Section 12-70. 


STABILIZER BAR 


Removal 


1. Loosen the wheel lug nuts. Ralse the rear of 
the vehicle and support on safety stands. 
Remove tne wheels. 

2. Disconnect the stabilizer bar links from the 
lower control arms using a screwdriver. 


3. For alignment reference, place a piece of 
tape on the stabilizer bar next to the 
U-bracket and insulator. 


STABILIZER CONTROL 
BAR LINK ARM 





4. Remove the bolts attaching the U-brackets 
to the body. 


A 


e 


j STABILIZER 
BAR (= 7 U-BRACKET 
WASHER 
ATTACHING 
BOLT 
—<— \ F4143-A) 


5. Disengage the U-brackets from the body. 
Remove the stabilizer bar. 


Installation 
1. Position the stabilizer bar in the vehicle. 


Engage the U-brackets in the body. 
2. Install the bolts attaching the U-brackets to 
the body. 


Tighten the attaching bolts to 20 to 25 N-m 
TIGHTEN THE 
ATTACHING BOLT 


(15 to 18 Ib-ft). 
SAC 
poe: \ 


MARKER 


TARE. Fa157-A 


3. Connect the stabilizer bar links to the lower 
control arms. 


4, Install the wheels. 





SUPPLEMENT 1 


14-00-1 Suspen 14-00-1 











Group 14 Specifications 





FRONT SUSPENSION: MacPherson Strut SHOCKS: Direct, double acting, gas pressurized 
REAR SUSPENSION: Independent with semi- STRUTS: Direct, double acting, gas pressurized 
trailing arms and varible rate coil springs STABILIZER BAR: Front and rear 





















TORQUE CHART 
ITEM N-m Ib -ft 
a 
FRONT 
Control arm ball joint nut 65-85 48-63 
Stabilizer attaching nut 70-110 52-81 
Control arm pivot bolt—front 15+an ii+an 
additional 90° additional 90° 
Stabilize bar u-bracket bolts (front) 63-70 46-52 
Strut pinch bolt 80-90 59-66 
Strut top mount nut 40-52 29-38 
Crossmember bolts 70-90, 51-66 
Steering gear bolts 1S+an W1+an 
additional 90° additional 90° 
Steering coupling pinch bolt 25-30 18-22 
Engine mount nuts 54-64 38-47 
Coil spring retaining nut 52-65 38-48 
ee 
REAR 









Shock absorber attaching bolt 











—lower 40-50 30-37 
Control arm pivot bolt—rear . 
Inboard 70-85 52-63 
Outboard 85-100 63-74 
Bushing guide plate bolt 41-51 30-38 
Crossmember bushing bolt 80-100 59-74 
Stabilizer bar u-bracket bolts (rear) 19- 26 14-19 
Shock absorber attaching nut 
—upper 40-50 30-37 







—— woe. KK Keum___ 
F6276-A 
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14-00-2 Suspension 14-00-2 
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ALIGNMENT SPECIFICATIONS 
cee | 











FRONT REAR 
Caster 1°58’ + 1° Caster N. A. 
Camber -0°32' + 1° Camber (determined by ride height*) 
Toe (acceptable) -0.5mm to 4.5mm (-1/64 to +3/16) Toe 0.8mm Toe-in + 3.25mm 
(desired) 2mm +1mm (5/64 + 1/32): (3/64" Toe-in + 8/64) 
Maximum 
Side-to-Side 
Ride Height* Acceptance Range Variation 
350 to 359mm -2°50' to -0°30' 
360 to 369mm -2°28' to -0°08' 
370 to 379mm -2°06' to +0°15' 
380 to 389mm —1°43' to +0°37" 1°0" 
390 to 389mm 1°21" to +1°00' 
400 to 409mm -0°58' to +1°22" 
410 to 419mm ~0°36' to +1°45' 
420 to 429mm —0°13' to +2°07" 





Vehicle ride height is measured from the center of the wheel to the highest point on the 
wheel opening as shown 


RIDE HEIGHT MEASUREMENT— 
‘CENTER OF WHEEL TO BOTTOM 


OF WHEEL LIP MOULDING 
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SECTION 15-01 REAR AXLE DIAGNOSIS 


CONTENTS 


GENERAL INFORMATION 
PRELIMINARY DIAGNOSIS. . 
NOISE DIAGNOSIS 


GENERAL INFORMATION 








Rear axle problems can be diagnosed and cor- 
rected quickly if you know and follow the prop- 
er procedure. Being able to perform a good 
diagnosis is not just a handy tool, but a must if 
you are going to eliminate guesswork and save 
time. 


This section defines various possible rear axle 
conditions and tests for identifying the cause 
and the service procedure. The four rear. axle 
conditions that will be reviewed are: 


NOISE CONDITIONS 


Bearing Noise 
* Half Shaft CV Joint 
* Pinion Bearing 
* Wheel Bearing 


Chatter on Corners 
© Differential Thrust Washers 


Chuckle Noise 
© Differential Gear Clearance 
+ Damaged Gear Teeth 


Clunk Noise 

Stub Shaft Spline Fit 

* Stub Shaft C-Clips 
Missing, Worn or 
Wrong Fit 

* Total Axle Backlash 


Gear Howl and Whine 
* Check Bearing Preload 

* Check Gear Set Backlash 
* Incorrect Pinion Depth 

© Inspect Gear Set 





Knock Noise 
* Gear Tooth Damage 
* Ring Gear Bolts 


DIAGNOSIS GUIDE 


* Noise conditions 


* Leakage conditions 
* Vibration conditions 
* Inoperative conditions 


The diagnostic material also deals with prob- 
lem analysis; that is, uncovering the original 
cause of a problem so that you can avoid repeat 
service. However, the purpose of this section is 
to provide tips on service steps of special 
importance. 


NON-AXLE NOISES 
* Exhaust 

* Grille Whistle 

* Tires 

* Trim Moulding Whistle 


LEAKAGE CONDITIONS 


* Axle Cover Sealant 

* Stub Shaft Seals 

* Axle Vent and/or Hose 

* Casting Porosity (Holes in Casting) 

* Drive Pinion Nut : 
* Drive Pinion Seal 


VIBRATION CONDITIONS 


« Half Shaft Bent 

* Drive Pinion Stem and Flange 
* Tires 

* Universal Joint 

* Center Bearing 


INOPERATIVE CONDITIONS 





+ Axle Lock-Up 
© Broken Axle Shaft 
* Broken Gear Teeth 
* Broken Pinion Stem 
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PRELIMINARY DIAGNOSIS 


QUESTION THE CUSTOMER 


The preliminary diagnosis begins with the serv- 
ice technician asking the customer enough of 
the right questions; especially for conditions of 
noisy operation and/or vibration. 


Always ask the customer about: 


1. The exact nature of the symptom. If it is avi- 
bration, how is it felt? If a noise, what kind? 
High-pitched, rumble, loud, etc.? 


2. The driving conditions in which the problem 
appears: road speed, drive or coast, on 
turns, or on a grade only. 


3. Whether the condition is constant or vari- 
able; does a noise increase in pitch with 
speed, etc.? 


Obviously, this information should be written 
concisely but completely on the service order 
so that the diagnostician (foreman or techni- 
cian) will know where to start looking. Whoever 
is doing the diagnosis must be able to identify 
the axle problem from what is written on the 
order following the road test. 


Itis, of course, preferable to have the customer 
demonstrate the problem on a road test when- 


ROAD TEST 


Aroad test is a must for any complaint of noise 
and/or vibration that is not eliminated by the 
on-hoist check of chassis components. 











ever possible. 









AXLE DIAGNOSIS CHECK SHEET 





If there is enough reason to suspect an axle 
problem, the service technician should also 
initiate an Axle Diagnosis Check Sheet. 


{t is most important to record all the informa- 
tion related to the problem to diagnose it accu- 
rately and quickly. 


The Diagnosis Check Shect lists four operating 
conditions or modes in which some axle noises 
come and go: Drive, Cruise, Coast and Float. 


It is important for a good diagnostic check to 
operate in all four modes and check off those in 
which the noise occurs. The modes are defined 
in the chart ip case you are not familiar with 
them. Write down the kilometers-per-hour 
(miles-per-hour) range at which both noise and 
vibration occur. On vehicles equipped with 
overdrive transmissions, it is also important 
that rear axle noise complaints be evaluated 
with the transmission in fourth gear and not in 
overdrive. Transmission noise can be mistaken 
for rear axle noise when in overdrive. 





‘AXLE DRIVE MODES 

Mode Conditions 

DRIVE ‘Accelerating the vehicle; a definite throttle depression 
apply engine torque. 

CRUISE | Maintaining a constant speed with the throttle applied 

COAST Decelerating with the throttle closed. 

FLOAT Controlled deceleration; backing the throtle continually 
to prevent either braking or accelerating torque from 
the engine. 
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NOISE DIAGNOSIS 


A gear driven unit, especially an automotive 
drive axle, will produce a certain amount of 
noise. Some noise is acceptable and may be 
audible at certain speeds or under various driv- 
ing conditions, for example, on a newly-paved 
blacktop road. The slight noise is in no way 
detrimental to operation of the rear axle and 


must be considered normal. 


Follow the Diagnosis Charts to isolate rear axle 
noise. 









AXLE NOISE 






1. Gear noise is the typical “howling” or 
“whining” of the ring gear and pinion due to 
an improper gear pattern, gear damage, or 
improper bearing preload. It can occur at 
various speeds and driving conditions, or it 
can be continuous. 










2. Chuckle is a particular “rattling” noise that 
sounds like a stick against the spokes of a 
spinning bicycle wheel. It occurs while 








decelerating from 64 kmih (40 mph) and 
usually can be heard all the way to a stop. 
The frequency varies with the speed of the 
vehicle. 


. Knock is very similar to chuckle, though it 
may be louder and occurs on acceleration 
or deceleration. The teardown will disclose 
what has to be corrected. 


. Clunk may be a metallic noise heard when 
the automatic transmission is engaged in 
Reverse or Drive, or it may occur when 
throttle is applied or released. It is caused 
by backlash somewhere in the driveline or 
loose suspension components; it is “felt” 
or heard in the axle. 











5. Bearing whine is a high-pitched sound 
similar to a whistle. It is usually caused by 
malfunctioning pinion bearings, which are 
operating at driveshaft speed. Bearing 
noise occurs at all driving speeds; this dis- 
tinguishes it from gear whine, which usual- 
ly comes and goes as speed changes 


= 


Bearing rumble sounds like marbles being 
tumbled. This condition is usually caused 
by a malfunctioning wheel bearing. The 
lower pitch is because the wheel bearing 
turns at only about 1/3 of driveshaft speed. 


nN 


Chatter on corners is a condition where the 
whole rear end vibrates only when the vehi- 
cle is moving. The vibration is plainly felt as 
well as heard. In conventional axles, extra 
differential thrust washers cause a condi- 
tion of partial lockup that creates this 
chatter. 


NON-AXLE NOISE 





There are a few other conditions that can sound 
just like axle noise and have to be considered 
In pre-diagnosis. The four most common are ex- 
haust, tires, roof racks and trim mouldings. 


1. In certain conditions, the pitch of the ex- 
haust may sound very much like gear 
whines. At other times, it can be mistaken 
for a wheel bearing rumble. 


2. Tires, especially snow tires, can have a 
high-pitched tread whine or roar, similar to 
gear noise. Radial tires, to some degree, 
have this characteristic. Also, any non- 
standard tire with an unusual tread con- 
struction may emit a roar or whine type 
noise. 














| NON-AXLE NOISE (Continued) 


3. Trim and mouldings also can cause whis- 
tling or whining noise. 


REAR AXLE DIAGNOSIS 15-01-4 


Therefore, be sure the trim and mouldings are 
not the cause of the noise before proceeding 
with an axle teardown and diagnosis. 


REAR AXLE DIAGNOSIS CHART 





CONDITION 


POSSIBLE SOURCE 





'* Noise io the camo in all modes 


‘@ Nose changes with type of road 


© Road noise ‘© Pinion Bearings 
© Tire noise Wheel Bearings 
© Front wheel bearing noise _@ Axle Shatt Surface Finish 


'® Road noise 
© Tire noise 





'® Noise tone lowers as vohicle speed is lowered 
‘© Noise most pronounced on turns 


© Tire noise 
© Ditferential side and pinion gears 





‘© Similar noise is produced with vehicle standing and driving 


© Engine noise 
© Transmission noise 





© Noise is in one or more modes (Drive, Cruise, Coast, Float) 


© Ring and pinion gear 





© Clunk on acceleration or deceleration 


‘@ Worn differential cross shaft in case 








| © Vibration 








© Refer to Section 18-01 
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GEAR NOISE—ANALYSIS 


Gear Howl and Whine 


Before disassembling the axle to diagnose and 
correct gear noise, it is important that the tires, 
exhaust, and trim items be checked as possible 
causes. 


The noises described under Road Test usually 
have specific causes that can be diagnosed by 
observation as the unit is disassembled. The ini- 
tial clues are, of course, the type of noise heard 
on the road test and the driving conditions. 


Chuckle 


Chuckle that occurs on the coast driving phase 
is usually caused by excessive clearance be- 
tween the differential gear hub and the differen- 
tlal case bore, or by a damaged tooth on the 
coast side of the pinion or ring gear. 


Any damage to a gear tooth on the coast side 
can cause a noise identical to chuckle. Even a 
very small tooth nick or ridge on the edge of a 
tooth is enough to cause the noise. 
















You can often correct this condition and elimi- 
nate the noise simply by cleaning up the gear 
tooth nick or ridge with a small grinding wheel. 
If the cleaned-up or damaged area Is larger than 
3.2 mm (1/8-In), it.ls advisable to replace the 
gear set. 











DAMAGED GEAR TOOTH 5975-0 
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NOISE DIAGNOSIS 


ree oO 
GEAR NOISE—ANALYSIS (Continued) 


To check the gear set, remove as much lubri- 
cant as possible from the gears with clean sol- 
vent. Wipe the gears dry or blow them dry with 
compressed air. Look for scored or damaged 
teeth. Also look for cracks or other damage. 


If either gear is scored or damaged badly, the 
gear set must be replaced. Also, if there is 
metal broken loose, the carrier and housing 
must be cleaned to remove particles that could 
cause damage later. Any other damaged parts 
in the axle must be replaced. 


SCORED GEAR SET 





DAMAGED TEETH ON 
GEAR SET 
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Knock 


Knock, which can occur on all driving phases, 
has several causes. In most cases, you will dis- 
cover one of the following conditions: 


1. A gear tooth damaged on the drive sideis a 
common cause of the knock. This can 
sometimes be corrected by grinding the 
damaged area. 


2. Occasionally, the ring gear bolts will knock 
against the inside of the carrier casting. 
The cause may be too little clearance, due 
to casting flash or bumps. In this case, the 
differential case can be removed and the 
interference points ground out. 


Another possibility is simply that one or 
more bolts are slightly backed-out. Remove, 
replace and properly tighten the bolts using 
Loctite EOAZ-19554-B, or equivalent, on the 
threads. 

3. Knock is also characteristic of excessive 
endplay in the stub shafts, halfshafts and 
driveshaft center bearing. The frequency of 
knock will be less because the halfshaft 
speed is slower than the driveshaft. 


7a 
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GEAR NOISE—ANALYSIS (Continued) 


Clunk 


Clunk is due to backlash in the driveline, or 
loose rear suspension components. To deter- 
mine whether driveline clunk is caused by the 
axle, make acheck of the total axle backlash as 
follows. 


1. Raise the vehicle on a frame or twin post 
hoist so that the rear wheels are free. 


2. Clamp a bar, such as Companion Flange 
Holding Tool T78P-4851-A, between the axle 
companion flange anda part of the frame or 
body so that the flange cannot move. 


3. Lock the left rear wheel to keep it from 
turning. 

4. Turn right wheel slowly until you “feel” it in 
a drive condition. Hold a chalk marker on 
side of tire 12 inches from center of wheel. 

5. Turn the wheel the other way until you 
again feel the drive condition. 

6. Measure the length of the chalk mark; 
which Is the total axle backlash. Total axle 
backlash should be one inch or less. 

It the backlash Is within this limit, the clunk 
will not be eliminated by going Into the 
axle. 


Check for these conditions if the backlash Is 
excessive. 


4. Elongation of the differential pinion shaft 
holes in the differential case. 


2. Missing differential or side gear washer. 

3. Galling of the differential pinion shaft and 
bore. 
If none of the above conditions show up, 
there may be a loose fit of the stub shafts to 
the side gear splines. You should continue 
as follows until the correction is made. 

4. Install new side gears and check the back- 
lash again. 





5. Install two new stub shafts and C-clips. 

















6. Replace the differential case. 







¥") 


= aa 
\ COMPANION a7 
FLANGE 


HOLDING TOOL 
T78P-4851-A 


KS 
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Bearing Noise 


Bearing malfunctions normally will be obvious 
at disassembly. As noted earlier, pinion bear- 
ings make a high-pitched whistling noise, usu- 
ally at all speeds, However, if there is only one 
pinion bearing that is malfunctioning, the noise 
may vary in different driving phases. 


Pinion bearings are frequently replaced on 
axles with low mileage (under 15,000 miles) un- 
necessarily when correcting gear noise. They 
should not be replaced unless they are actually 
scored or damaged, or there is a specific pinion 
bearing noise. Examine the large end of the 
rollers for wear. If the bearing’s original blend 
radius has worn to a sharp edge, the bearing 
should be replaced. 
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NOISE DIAGNOSIS 


Wheel bearings might be mistaken for pinion 


ings carefully before tearing down the axle. 


SPALLED 
cup 





SPALLED 
ROLLER 


DAMAGED 
ROLLERS 


TYPICAL BEARING MALFUNCTION 
(CAUSING NOISE) eseisa 


Bearing Preload Check 


The absence of differential bearing preload 
causes noise as driving loads tend to move the 
gear pattern out of position. 


Both the pinion bearing and differential bearing 
preload must be checked to be sure that the 
pattern will stay in place under load. 


Before checking pinion bearing preload,remove 
the driveshaft and disconnect the halfshafts from 
the axle stubshafts. Check the pinion bearing pre- 
load by putting a N-m (Ib-in) torque wrench on the 
pinion attaching nut and measuring the torque ef- 
fort it takes to turn the pinion. Compare the read- 
ing with the preload specification at 16-20 N-m 
(14-15 Ib-ft). 


NOTE: These preload readings are to be made 
when the axle assembly is at room temperature 
or above. Cold lube will give a false reading. 





GEAR NOISE—ANALYSIS (Continued) lf any endplay or radial play can be dtected 
when applying a force by hand, the pin n bear- 


bearings, so be sure to look at the wheel bear- 











ings are not preloaded. 


NOTE: The absence of preload herenay indi- 
cate that one or more of the compgqents (i.e. 
bearings, slinger spacer or flange) } & worn ar 
damaged. } 


ATTACHING 
BOLT (4) 









DRIVESHAFT 
DISCONNECTED 


ROUTING Crgave 


ie 20 
(14-18 - E5980-A 
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LEAKAGE DIAGNOSIS ; 


[ ost erat stage tons can om cor | 
Most rear axle leakage chditions can be cor- 
rected quite simply with/ut a teardown. How- 


ever, it is important to cldn up the leaking area 
enough to identify the eact source. 
/ 
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LEAK\GE DIAGNOSIS 





DRIVEPINION SEAL 


When \e drive pinion seal leaks, it is usually 
becaus it was not installed carefully or proper- 
ly, Or beause of poor quality on the seal jour- 
nal surfce. 


Any muiation of the seal bore, dings, dents, 
gouges, 'tc., will distort the seal casing and al- 
low leakge past the outer edge of the seal. 

\ 








DRIVE PINION NUT \ 


On some high-mileag units, there have been 
cases of oll leaking )ast the threads of the 
drive pinion nut. The Gndition can be correct- 


ed by removing the nt and applying D8AZ- 
19554-A, or equivalent,sealer on the threads 


and nut face. \ 





COMPANION 
\ FLANGE 


The seal lip can be torn, cut or gouged if It is 
not assembled carefully. The spring that holds 
the seal lip against the companion flange may 
be knocked out and allow leakage past the lip. 
Marks, nicks, gouges or rough surface texture 
on the seal journal of the companion flange will 
also cause leaks. Excessive seal lip wear will 
be noted. The companion flange should be re- 
placed If any of these conditions exist. 









BEARING ~ 
&, CARRIER 
SHAFT 
‘SEAL O-RING 


SEAL 
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STUB SHAFT SEALS 


Stub shaft seals are susceptible to the same 
kinds of damage as pinion seals If improperly 
installed. The seal bore must be clean and the 


lip handled carefully to avold cutting or tearing 
it. Stub shaft journal surface must be free of 
nicks, gouges and rough surface texture. 
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LEAKAGE DIAGNOSIS (Continued) 





Casting Porosity (Holes in Casting) 


Occasionally, you will find a differential carrier 
leaking through small pockets in the metal. These 
pockets (casting leakage) are caused by gas 
bubbles in the casting process and are .known 
technically as a porous condition or porosity. 


Since there is always the danger of changing the 
axle's sound characteristics if torn down to replace 
the carrier, service is preferable. There are two 
recommended types of service. 


1. Peen in a small amount of body lead; then seal 
the pocket with epoxy sealer Metallic Plastic 
C6A7-19554-A, or equivalent. 


2. In larger pockets, drill a shallow hole and tap it 
for a small setscrew. Install the setscrew and 
seal it over with epoxy sealer Metallic Plastic 
C6A7-19554-A, or equivalent. 


Tires 


Vibration is a definite problem with modern, high- 
mileage tires, if they are not "“true"' both radially and 
laterally. They are more susceptible to vibration 
around the limits of radial and lateral runout of the 
tire and wheel assembly. Also, they require more 
accurate balancing. So wheel and tire runout 
checks, truing and balancing are normally done 
before looking at the axle. 


Sometimes a vibration problem can be corrected 
simply by rotating the tires or by proper inflation. 











Axle Vent 


There have been some occurrences of lubricant 
leaking through the axle vent. This may be caused 
by overfill, damaged plastic vent assembly or kinked 
vent tube. If the lube level is correct, check the vent 
tube for proper installation or replace the vent 
assembly, using Loctite EQA2-19554-B, or 
equivalent, to ensure retention. 


VIBRATION DIAGNOSIS. 


Few vibration conditions are caused by tho axlo. On 
a vibration problem, follow the diagnosis procedure 
in Section 18-01, unless a clear reason to suspect 
the axle is available. 


In fact, most vibration problems in the "rear end'' 
are caused by tires or driveline angle. 














a ee ee 
Driveline Angle 


An incorrect driveline (pinion) angle can often be 
detected by the driving condition when vibration 
occurs. 


1. Avibration during coasting from 72 to 56 km/h 
(45 fo 35 mph) is often caused by a high pinion 
angle. 


2. Avibration uring acceleration, again around 56 
to 72 km/h (35 to 45 mph), may indicate a 
lower-than-specified pinion angle. 


When it is certain that the tires and driveline 
angle are not the cause, start looking at the axie 
and U-joints. 


3. A vibration in all driving phases, around 56 to 
72 km/h (35 to 45 mph), often indicates 
deterioration of a U-joint or a bent drive pinion 
stem, which may or may not show up as flange 
runout. 


NOTE: The ariveline angie is zero degrees. If a 
vibration from the driveshaft is suspected make sure 
the spacer washers are in position under the center 
bearing support bracket and then refer to Section 
18-01 for further diagnosis. 
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U-Joint Wear 


When removing the driveshaft, always check the 
U-joint for damage. 


This sometimes causes a very severe vibration, 
normally starting between 48 and:56 km/h (30 to 35 
mph). it may or may not smooth out as the driveshaft 
tends to center itself at freeway speeds. 


Drive Pinion Stem and Flange 


A bent drive pinion stem also can cause vibration as 
the pinion head or companion flange wobbles off 
center. This condition, as noted earlier, may or may 
not show up in a flange runout check. 


Flange runout should be checked when all other 
checks have failed to turn up the cause of vibration. 





INOPERATIVE CONDITIONS 


In the event the axle simply fails to operate, it does 
not require much analysis to fix. There will be 
obviously broken or jammed-up parts. It is important 
to try to analyze why the parts broke to prevent the 
condition from recurring. 














Broken Half Shaft 


Inspect a broken halfshaft for a twist in the spline 
next to the break. 


Breaks that occur away from the spline, or that are 
not accompanied by a twist in the spline, may be 
caused by forging flaws and/or fatigue of the shatt. 


Conditions that can cause a broken halfshaft 
include forging flaws or excessive impact load to the 
shaft as a result of a collision, etc. 


Broken Pinion Stem 


The drive pinion stem is subject to conditions that 
can break it anytime the pinion bearing preload is 
not set up properly. If there is no preload, the front 
bearing cone and roller will turn relative to the shaft. 
This galls the roller's shaft and generates heat, 
which can draw the temper away from the shaft. 


Too much preload also generates bearing heat with 
the same result. The break normally occurs between 
the two bearings. 


Wheel Bearing Malfunctions 


Because of the severe loads they must handle, 
wheel bearings may require replacement at high 
mileage. If a wheel bearing fails at low mileage, it is 
often caused by overloading. 


Axle Lock-Up 


Lock-up or seizure of the axle is usually associated 
with a low lubricant condition. The lubricant, of 
course, prevents friction and helps coo! the parts as 
they heat up. Without enough lubricant, the heated 
parts get soft and may eventually weld together. 
Check for lubricant leaks after servicing. 
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DESCRIPTION 


The rear axle contains 2 7.5 inch “opon” typo 
differential. The axle assembly is mounted on 
the rear crossmember with additional support 
provided by a rubber insulated body mount 
bolted to the axle cover. 

The rear axle ratios are as follows: 

¢ Manual transmission—3.64:1 


* Automatic transmission—3.36:1 


DRIVESHAFT 


The axle housing ie a lightwoight aluminum 
alloy casting. 


CAUTION: Special attention should be given 
during rear axle procedures to ensure no dam- 
age occurs to bearing and mating surfaces. 





15-03-2 : REAR AXLE 15-03-2 


DESCRIPTION 


Because the vehicle features independent rear 
suspension, halfshafts are required to connect 
the rear axle drive to the rear wheels. 


The inner ends of the halfshafts (stub shafts) 
are splined to the differential side gears and 
are held in position by selective C-clips located 
inside the differential case. These selective fit 
C-clips minimize the possibility of driveline 
clunk. 


Lip seals installed in the differential bearing 
carriers, prevent oil leakage past the halfshatts. 
O-ring seals installed on the bearing carriers 
prevent leakage between the case and the 
carriers. 


The pinion gear shaft and differential case are 
supported on tapered roller bearings. The 
pinion bearing cups are pressed into the case. 


The differential case bearing races are pressed 
into bearing carriers, which are threaded into 
the sides of the difforontial oaco. Like the cate, 
the bearing carriers are lightweight aluminum 
castings. 


REAR AXLE CROSSMEMBER MOUNTING 


a SHIM 
ATTACHING SPs, & 
BOLTS >») 

. 











By threading the bearing carriers into or out of 
the case, ring gear backlash and differential 
bearing preload can be adjusted. Once the ad- 
justment is made, the carriers are held in posi- 
tion with lock plates and screws. 


Pinion bearing preload is maintained by a 
collapsible spacer positioned between the in- 
ner and outer bearings. 


The pinion oil seal is replaced without 
disturbing pinion bearing preload. 


During manufacture of the axle, the shim con- 
trolling pinion depth is installed under the inner 
pinion bearing cup. For service, the manufac- 
turing shim is replaced with a standard 2 mm 
shim. A second shim, for controlling pinion 
depth, is then installed between the head of the 
pinion and the pinion inner bearing. 


REAR AXLE BODY MOUNT 





; _ rach Ni 
ATTACHING 
REAR 
AXLE Booby BOLTS 
ATTACHING 
BOLTS 
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DESCRIPTION (Continued) 





























Rear Axle Disassembled View 
COVER 
ATTACHING 
£804330-S 
stuB 
SHAFT 
4234 
PINION 
4200 
C-CLIP 
a 41584 
BEARING BEARING 
RACE ae 
—4628 
MANUFACTURING LAS 
7 O-RING SHIM \ y 
QA 4370 * | 
4218 
= DIFFERENTIAL 
SERVICE WASHER 
SHIM —4230 are 
—4109 
BEARING Lock PINION RING 
CARRIER PLATE SHAFT GEAR 
AND ~~ et88 raat ATTACHING 
ASSEMBLY 3 SIDE GEARY BOL 
ARS G raRUST' WASHER 
2 4230 
FLANGE 
ATTACHING 
NUT 
—£822120-S 
2 COLLAPSIBLE 
SPACER —4562 
Y BEARING 
BEARING RACE 
de 4621 — 4628 
PINION 
—4676 NUT 
—E822122-S 
PINION 
FLANGE 
4851 
AXLE ASSEMBLY— 4008 
6027-8 
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REMOVAL AND INSTALLATION 


Rear Axle 15-03-4 





Rear Axle 
Removal 


angularity. 


REAR 
AXLE 





10 | 
ATTACHING 
BOLTS 


1. Disconnect the axle halfshafts from the stub 
shaft flanges on each side of the housing. Six 
socket-head cap screws are used at each 
flange. Before releasing the halfshafts, support 
them from the body floor in approximately their 
normal positions, to avoid excessive CV joint 





2. Remove the driveshaft. If necessary, refer to 
Section 15-60. 


3. Support the rear axle housing with a jack and 
remove the rear body mount attaching bolts. 





9S 
ov & 





ATTACHING 
BOLTS 


£6837 











4. Remove the four bolts and two shims (if 
equipped) attaching the front end of the axle 
housing to the crossmember brackets. Remove 
the nut and through-bolt attaching the axle 
housing to the crossmember. 


AXLE 
ATTACHING ~B 
BOLTS 5 





5. Lower the axle housing clear of the rear 
suspension and remove it. 


6. Remove the rear mount, attached to the axle 
cover by two bolts. 


Installation 


CAUTION: If any of the following items have 
been replaced, refer to the flange clearance 
check at the end of this section. 


» Axle case 
+ Axle assembly 
« Suspension crossmember 


1. Install the rear mount on the axle housing rear 
cover. Tighten the attaching bolts to 50 to 55 
(37 to 41 lb-ft), 


2. Lift the assembly into. position between the 
crossmember flanges. 


3. Install the through-bolt, axle-to-crossmember 
attaching bolts and shims (if equipped). 


4. Position the axle housing rear mount against 
the body and secure with four bolts. Tighten the 
attaching bolts to 50-67 N-m (37-50 Ib-ft). 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle 


15-03-5 


DISASSEMBLY AND ASSEMBLY 





5. Tighten the through-bolt and axle-to- 
crossmember attaching bolts to 70-90 N-m (51- 
66 Ib-ft). 














5968-8 





6. Install the driveshaft. If necessary, refer to 
Section 15-60. 


7. Connect the axle halfshafts to the stub shaft 
flanges and install the attaching bolts. Tighten 
the attaching halts to 98-21 N-m (38-49 Ib-ft). 


TIGHTEN 
ATTACHING 
BOLTS TO 
28-31 N-m 
(38-43 LB-FT) 


4204.4, 








Disassembly 
SPECIAL SERVICE TOOLS REQUIRED: 


T57L-500-B Holding Fixture 
D78P-1225-B Bearing Cup Puller 
T85M-4970-A Side Bearing Adjusting 
Wrench 
T78P-4851-A Companion Flange 
Holding 
Tool 
D80L-1002-L Puller 
TOSM-4610-A Pinion Nut Socket 
T85M-4610-B Pinion Spline Socket 
T85M-4616-A Pinion Bearing Cup 
Replacer 
TS6T-4616-B2 Pinion Bearing Cup 
Replacer 
T75T-1176-A Threaded Drawbar 
T71P-4621-B Pinion Bearing Cone 
Remover 
T85M-4221-B Axle (Stub) Shaft Seal 
Installer 
177F-4220-B1 Bearing Puller 
T77F-4220-B2 Step Plate 
T85M-4221-A Differential Side Bearing 
Installer 
T85M-4020-A1 Pinion Depth Gauge 
Tube 
TB5M-4621-A Pinion Bearing Cone 
Replacer 
T75L-1165-B Axle Bearing Seal Plate 
T80T-4000-C Seal Replacer 
T85M-4020-A2 Gauge Disc 
T79P-4020-A21 Aligning Adapter 
T76P-4020-A9 Screw 
T76P-4020-A11 Handle 


D83L-2100-A Torx Drive Bit Set 
TOOL-4201-C Dial Indicator with 
Bracketry 
D84M-4000-A Rear Axle Mounting Kit 
(Use with Holding 
Fixture 
T57L-500-B) 
T57L-500-B Holding Fixture 








——_____| 
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15-03-6 Rear Axle 


DISASSEMBLY AND ASSEMBLY (Continued) 





Rear Axle 


1. Mount the axle in Holding Fixture T57L-500-B, 
or equivalent, and position a drain pan under 
the axle. 






AXLE 
HOLDING ASSEMBLY 
FIXTURE 


T57L-500-B 
5960-8 








2. Remove the cover attaching bolts (number 50 
torx bit). It may be necessary to tap the cover 
with a plastic-tipped hammer to break the seal. 


If necessary, turn the axle over and allow the 
lubricant to empty into the drain pan. 


COVER 
ATTACHING 
BOLT! 
REMOVAL 


ES961-A 








4. 





3. 


Remove the stub shaft C-clips. 





Remove the stub shafts. 


15-03-6 
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DISASSEMBLY AND ASSEMBLY 


REAR AXLE 


Disassembly (Continued) 


5, Mark the bearing carriers left and right for as- 
sembly reference, as the bearing carriers 
must be reinstalled in their original case 
bores. 


. Remove the stub shaft oil seals at this point, 
using Bearing Cup Puller D78P-1225-B, or 
equivalent. If the seal removal tool is not 
available, leave the seals in the carriers. The 
seals can be removed ina later step after the 
bearing carriers are removed from the case. 


. Remove the bearing carrier lock plates 
(number 50 torx bit). 





BEARING 
CARRIER 




















8. Remove the bearing carriers using Side 
Bearing Adjusting Wrench T85M-4970-A, or 
equivalent. 











SIDE 
BEARING 








ADJUSTING 
WRENCH 
T85M-4970-A, °o LY 4. 
ON 
MIN SSS 
RS — 
WANS] 
=oL 
Wo 
BEARING 
CARRIER 


Esg64-A 


9. Remove the O-rings from the bearing carriers 
and discard. 


BEARING 
CARRIER 





O-RING 
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HISASSEMBLY AND ASSEMBLY 


REAR AXLE 
Disassembly (Continued) 


10. Remove the differential assembly from the 
case. 

11. Remove the companion flange attaching nut 
(24 mm socket). Use Companion Flange Hold- 
ing Tool T78P-4851-A, or equivalent, to pre- 
vent rotation of the pinion shaft. 











T7aP-4851-8 ages 


12. Remove the companion flange, using Puller 
D80L-1002-L, or equivalent. 


PULLER 
DBOL-1002-L 





\\. COMPANION 
. \ FLANGE 
E5066-A 





13. Remove the pinion oil seal, using a pry bar or 
large screwdriver. 


CAUTION: Use care to prevent goughing of the 
seal bore in the aluminum case. 


PINION 
SEAL 
REMOVAL 
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14. Remove the staking from the pinion nut 
using a cape chisel. 


CAPE 
CHISEL 


PINION 


E5068 
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DISASSEMBLY AND ASSEMBLY 


REAR AXLE 


Disassembly (Continued) 


15. Remove the pinion nut, using Pinion Nut 
Socket T85M-4610-A and Pinion Spline Sock- 
et T85M-4610-B, or equivalents. 


NOTE: The pinion nut has a left-hand thread. To 
remove the nut, turn the spline socket counter- 
clockwise while holding the pinion nut socket 
stationary. 


Discard the pinion nut. It must not be reused. 


PINION 

SPLINE 

SOCKET 2 
T85M-4610-B PINION 


PINION 


T85M-4610-A 


TURN 
‘SPLINE 
SOCKET 
COUNTER: 
CLOCKWISE 


STATIONARY 
E6035-A, 















16. Remove the pinion with the pinion inner 
bearing and collapsible spacer. 


17. Remove the collapsible spacer from the 
pinion shaft and discard. 


PINION 


REMOVE 
AND DISCARD. 
COLLAPSIBLE 

SPACER 


ES970-A 


NOTE: Do not reuse the collapsible spacer. 


18. Remove the pinion outer bearing from the 
case. 
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DISASSEMBLY AND ASSEMBLY 


COMPONENT INSPECTION CHART 
REAR AXLE 


NOTE: Thoroughly clean all parts in solvent and blow dry with compressed air. If the bearings are dried with 
compressed air, do not allow the roller and cage to spin on the bearing race. Damage to the rollers, cage, 
and race may occur. 


COMPONENT CHECK FOR 


* Threaded holes that are stripped, cross threaded, or other- 
wise damaged 

Nicks or burrs on the machined faces that could cause im- 

proper sealing or misalignment of bearings or other 

components 

Cracks or other damage 















CASE AND COVER 











Worn or damaged seal 
Damaged bearing cups 


Nicks or burrs on machined surtaces—especially in the 
O-ring groove 





cup 
ASSEMBLY 





STUB SHAFT « Nicked or scored sealing surface 
STUB « Damaged spline 
SHAFT « Worn or damaged C-clip groove 
Loss of C-clip tension 
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COMPONENT INSPECTION CHART (Continued) 


REAR AXLE 


DIFFERENTIAL CASE © Oversize pinion shaft bore 


@ B® ° Cracks or other damage 


WASHER 


SIDE GEAR/ 
THRUST WASHER 


PINION AND SIDE GEARS © Chipping, galling, and wear on each gear tooth 
SIDE © Worn thrust washers 
GEAR 
* Worn or damaged bores 


e Excessive clearance between the side gears and thrust 
washers using a feeler gauge. If the clearance is more than 
0.15 mm (0.006 in.), replace the thrust washers 


FEELER 


RING AND PINION GEARS Chipping, galling, and wear on each gear tooth 


RING Scoring 
GEAR 


PINION 


BEARINGS Refer to the bearing Inspection chart at the end of Group 11. 
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REAR AXLE 


15-03-12 


SS 


DISASSEMBLY AND ASSEMBLY 


CAUTION: Remove and install the bearing cups, 
one at a time. Never remove both at the same 
time. One bearing cup must remain in the case 
at all times. 


Removal 


Remove a bearing cup from the case, using 
Bearing Cup Remover D78P-1225-B, or equiva- 
lent. Discard the pinion depth shim under the 
inner bearing cup. 


NOTE: Do not reuse the shim. 





BEARING 
cup 
SLIDE REMOVER 
HAMMER D78P-1225-B 
NOTE: OUTER CUP 
REMOVAL SHOWN 
FOR CLARITY 


ES820-8 








PINION BEARING CUPS Installation 


1. Inspect the bearing cup bore for nicks, 
scratches, or burrs. Minor imperfections can 
be polished out with a fine grit sandpaper. 


2. Position a standard 2 mm pinion depth 
shim in the inner bearing cup bore. 





BEARING 
RACE 
BORE 





STANDARD 
2MM 
PINION 


DEPTH 


SHIM 
E5927-A 


3. Lightly oil the bearing cup bore. 





ae eee a | 
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DISASSEMBLY AND ASSEMBLY 





PINION BEARING CUPS 


Installation (Continued) 
4. Install the inner bearing cup in the bore 
using: 

* Pinion Bearing Cup Replacer T85M-4616-A 

(position this tool against the inner cup) 
* Pinion Bearing Cup Replacer T56T-4616-B2 
(position this tool against the outer cup) 

* Drawbolt T75T-1176-A, or equivalents 
After installing the inner bearing cup, the outer 
bearing cup can be removed and installed, using 
the same tools and procedure outlined for the 
inner bearing cup. Do not install a shim under 
the outer bearing cup. 





WASHER 
PINION Ee 
BEARING DEPTH % 
cUP SHIM NUT 
REPLACER 
TRSM-4616-4 
PINION 
aN BEARING 
TIBTATTOR, REPLACER 





ARING 
ee EARN ‘T56T-4616. 7 


PINION INNER BEARING 

Remove the pinion inner bearing, using Pinion 
Bearing Cone Remover T71P-4621-B, or equiva- 
lent, and a press. 


NOTE: Do not install a new bearing at this time. 


The bearing will be used with the pinion depth 
gauge tools during assembly of the axle. 


BEARING 
CONE 
REMOVER 
T71P-4621-B 


E5930-A 





DIFFERENTIAL SIDE BEARING CUPS 


The differential side bearing cups are serviced 
only as part of the bearing carrier assembly. 


a 


AXLE (STUB) SHAFT SEALS 


Removal 


If not removed during disassembly of the axle, 
the axle (stub) shaft seals can now be removed 
from the bearing carriers using a hammer and 


Ph 


punch. 





AXLE (OTUD) 
SHAFT SEAL! 
REMOVAL 


5931-4, 
Installation 


Install the axle (stub) shaft seals using Axle 
(Stub) Shaft Seal Installer T85M-4221-B and 
Driver Handle T80T-4000-W, or equivalents. 


ORIVER 
HANDLE 
TBOT-4000-W 






AXLE (STUB) 
SHAFT 
SEAL 


INSTALLER 
‘T85M-4221-B 





BEARING 
CARRIER 
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a 
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DIFFERENTIAL SIDE BEARING CONES 
Removal 


If the differential side bearings are to be re- 
placed, remove the bearing cones from the 
differential assembly, using Bearing Puller 
T77F-4220-B1 and Step Plate T77F-4220-B2, or 
equivalent. 







PULLER 
T77F-4220-B1 







6036-0 


Installation 


Use Differential Side Bearing Installer T85M- 
4221-A, or equivalent, to press new bearings 
onto the differential case hubs. 











BEARING 
INSTALLER 
T85M-4221-A 











DIFFERENTIAL CASE 


Disassembly 


4. Remove the ten bolts securing the ring gear 
to the differential case flange. 







DIFFERENTIAL 
CASE 


RING GEAR 
ATTACHING 
BOLT REMOVAL 


RING 
GEAR 


5933-0 








2. Drive the ring gear off the differential case, 
using a brass drift and a hammer. 





E5934-A | 








DISASSEMBLY AND ASSEMBLY (Continued) 


Rear Axle 


15-03-15 





3. Drive the pinion shaft roll pin out of the case 
with a suitable pin punch. 





5935-8 


4. Drive the pinion shaft out of the case, using a 
brass drift. 





E5936 











5. Rotate the side gears until the pinions revolve 
into the openings in the case. Remove the 
pinions, side gears and thrust washers. 





5937-0, 





a ee ee 
Assembly 


1, Install the thrust washers on the side gears and 
position in the differential case. 


2. Install the thrust washers on the pinions and 
mesh them with the side gears, opposite each 
other. Rotate the side gears ta positinn the 
pinions in the case. 


DIFFERENTIAL 






THRUST 
WASHER 
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Rear Axle 15-03-16 
DISASSEMBLY AND ASSEMBLY (Continued) 
3. Install the pinion shaft, aligning the roll pin holes Rear Axle 
in shaft and case. Assembly 
1. Lubricate the pinion bearings with the specified 
axle lubricant. 





PIN 
HOLES 
ALIGNED 


5939.4 





4. Install the pinion shaft roll pin. 





5. Position the ring gear on the differential case 


and install new mounting bolts. Tighten the 
screws progressively in a criss-cross pattern to 
draw the ring gear evenly onto the case. 


Torque the screws to 75 to 90 N-m (55 to 
66 ID-ft). 





TIGHTEN TO 
75-90 N-m 
(85-66 Ib-ft) 







E5941-A, 

















2. Assemble the pinion bearings and dummy 
pinion depth tools in the rear axle case. 


The illustration below shows the arrangement of the 
tools and bearings in the case. 





ALIGNING 
ADAPTER PINION 
T79P-4020-A21 INNER 
BEARING HANDLE 
T76P.4020-A11 
GAUGE J \ 
DISC 
T85M-4020-A2 
SCREW PINION 
T76P-4020-A9 OUTER 
BEARING 
6802-0 


NOTE: Be sure the gauge screw is tight in the gauge 
disc before assembling the tool. 


IS TIGHT 









ALIGNING 
ADAPTER 
T79P-4020-A21 


GAUGE 


DISC 
T85M-4020-A E5942-A 
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Assembly (Continued) 


3. Hold the gauge disc stationary and gradu- 
ally tighten the tool handle until a rolling 
torque of 1.6 to 2.1 N-m (14 to 18 Ib-in.) is 
measured at the pinion depth tool handle. 


NOTE: Before making the rolling torque check, 
turn the tool shaft ten times to seat the bear- 
ings. Any time the tool is loosened or tightened, 
rotate the pinion ten times before another rota- 
tional torque check is made. 


1.6-2.1 Nem PINION 
| (14-18 LBAN,) DEPTH 
i ROLLING TOOL 

| TORQUE HANDLE 








4. Position Pinion Depth Gauge Tube T85M- 
} 4020-A1 in the case. Be sure the tube gaug- 
i Ing surface is aligned with the gauge disc 
and then install the bearing carriers. The 
bearing carriers must be installed in their 
original case hares and WITHOUT tho 

O-ring seals. 





bi Seen Setanta Sats = 


REAR AXLE Thread the bearing carrlers evenly into the 
¢! 


‘ase. When the carriers contact the gauge 
tube, snug them down to remove all end- 
play from the tube. The carriers are properly 
tightened when a moderate amount of ef- 
fort Is required to turn the gauge tube by 
hand. 





PINION 
DEPTH 
GAUGE 


TUBE 
T85M-4020-A1 






BEARING 
CARRIER 5967.8 


5. From the available selective pinion depth 


shims, determine the clearance between 
the gauge tube and gauge disc. 
NOTE: The correct shim thickness has beeh 
determined when a slight drag is felt between 
the shim and gauging surfaces. 


GAUGE GAUGE 
Disc 2 








PINION 
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REAR AXLE 


Assembly (Continued) 






6. The clearance check in Step 5 has deter- 
mined the pinion depth shim thickness for a 
“nominal” or “zero” variance pinion. 


To determine if this is the correct shim 
thickness, Inspect the pinion shaft for a 
pinion variance marking and proceed as 
follows: 


* No pinion variance marking 
—A pinion variance calculation is not 
necessary. 


© Minus pinion variance marking (-1 

to -3) 

—Measure the shim from Step 5 with a 
micrometer to determine Its thickness. 
From this measured thickness, ADD 
0.01 mm or 0.0004 in. (1 marking), 
0.02 mm or 0.0008 in. (— 2 marking) or 
0.03 mm or 0.0012 in. (—3 marking), 
depending upon the pinion variance 
marking. 





PINION 


DEPTH 
MARK 
(MINUS ONE 
SHOWN) ESO45.A 
EXAMPLE: 
Measured Shim Thickness 1.18mm_ 0.0465 in. 
Pinion Marking — 2 +0.02 mm +0.0008 in. 


Required Shim Thickness 1.20mm_ 0.0473 in. 





Required Shim Thickness 























* Positive pinion variance marking (+ 1to +3) 

—Measure the shim from Step 5 with a 
micrometer to determine its thickness. 
From this measured thickness, SUB- 
TRACT 0.01 mm or 0.0004 in. (+ 1 marking), 
0.02 mm or 0.0008 in. (+2 marking) or 0.03 
mm or 0.0012 in. (+3 marking), depending 
upon the pinion variance marking. 


EXAMPLE: 


Measured Shim Thickness 1.18 mm —_ 0.0465 in. 
Pinion Marking +2 mm_ —0.0008 in. 
mm 0.0457 in. 





7. Remove the bearing carriers, pinion depth 
tools, and bearings. 

8. Install the pinion depth shim on the pinion 

shaft. 


9. Install the Inner pinion bearing, using 
Pinion Bearing Curie Replacer TOSM-4621-A 
and Axle Bearing/Seal Plate T75L-1165-B. 


NOTE: Be sure the pinion depth shim is In posi- 
tion on the pinion shaft before Installing the 
bearing. 


PRESS 
RAM 
PINION 
BEARING PINION 
DEPTH 
SHIM 
PINION 
BEARING AXLE BEARING/ 
CONE ‘L SEAL PLATE 
REPLACER W T75L-1165-B 
T85M-4621-A Ese 
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REAR AXLE 


Assembly (Continued) 


10. Install a new collapsible spacer on the 
pinion shaft. 





PINION 





5947-0 


14. Position the pinion in the case and Install 
the outer bearing. Lubricate the bearings 
before installing in the case. 


12. Install the pinion nut. 


PINION 
ATTACHING 
NUT 


NOTE: PINION 
NUT HAS 
LEFT-HAND 
THREAD. TURN 
CLOCKWISE 





TO INSTALL 





ES048-A 





13. To preload the pinion bearings, gradually 
tighten the pinion nut, using Pinion Nut 
Socket T85M-4610-A and Pinion Spline 
Socket T85M-4610-B. 


NOTE: THE PINION 
NUT HAS A LEFT- 









GRADUALLY 
HAND THREAD TIGHTEN 
PINION SPLINE 
SOCKET 
PINION CLOCKWISE 
SPLINE 
PINION SOCKET 
SOCKET T85M-4610-B 


T85M-4610-A 







PINION 

NUT 

SOCKET 
STATIONARY 







5949-4 | 


Each time the nut is tightened, check the pin- 


ion shaft rolling torque (bearing preload), us- 
ing an inch pound torque wrench and Pinion 
Spline Socket T85M-4610-B. 

Continue tightening the pinion nut in small 
increments until a rolling torque of 1.6 to 2.1 
N-m (14 to 18 Ib-in.) Is measured at the 
pinion shatt. 


CAUTION: An increasing resistance will be felt 
as the pinion bearing preload is Increased by 
the action of the collapsible spacer. If the nut Is 
tightened beyond the specifled rolling torque, 
remove the pinion, install a new collapsible 
Spacer and repeat the pinion bearing preload 
procedure. 


PINION 
ATTACHING 








PINION 
SPLINE 
‘SOCKET 
T85M-4610-B 








1.6-2.1 Nm 
(14-18 LB.-IN.) 
ROLLING TORQUE 





E5950-A 
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REAR AXLE 


15-03-20 





DISASSEMBLY AND ASSEMBLY 


REAR AXLE 


Assembly (Continued) 


14. Stake the pinion nut to the pinion shaft. 





—_——_————— 


45. Install the pinion seal using Seal Replacer 
T80T-4000-C, or equivalent. 





PINION 
SEAL 








SEAL 
REPLACER 
‘TBOT-4000-C 


















46. Install the pinion flange and attaching nut. 


Tighten the attaching nut to 130 to 150 Nm 
(95 to 110 lb-ft). Use Companion. Flange 
Holding Tool T78P-4851-A, or equivalent, to 
prevent rotation of the pinion shaft. 


TIGHTEN 
ATTACHING 
COMPANION NUT TO 
FLANGE 430-150 Nem 
(95-110 LB-FT.) 





HOLDING 


TOOL 
‘T78P-4851-A 


17. Position the differential assembly in the 
case. 


48. Install new O-rings on the bearing carriers 
and Install the carriers in their original 
positions. Lubricate the bearing oarrior 
threads and O-rings with the specified axle 
lubricant before Installing In the case. 

DIFFERENTIAL 
















BEARING 
CARRIER 






E5052-A 


15-03-21 REAR AXLE 15-03-24 


en 
DISASSEMBLY AND ASSEMBLY 





REAR AXLE 20. Mount Dial Indicator TOOL-4201-C, or equi- 
valent, on the axle housing and position the 
stylus to contact a ring gear tooth at a 


ninety-degree angle. 








Assembly (Continued) 


19. Using Side Bearing Adjusting Wrench 
T85M-4970-A, turn the bearing carriers Into 
the axle case until they lightly seat against 
the differential bearings. 


This seating action can be felt as the bear- DIAL ‘* 
i i i INDICATOR 
ing carrier cups contact the differential TooL4201-6 





bearings. 


NOTE: When the bearing carrier O-rings enter 
the case, the turning effort will increase due to 
the drag between the O-ring and the case. Even 
with the increased drag, the seating action will 
be felt as the bearing carrier cup contacts the 
bearing. 





INDICATOR 
STYLUS 90° 
TO TOOTH 










SIDE 
BEARING 
ADJUSTING 
WRENCH 
T85M-4970-A 





5955.4 


BEARING 






21. “Rock” the ring gear forward and backward 
and note the reading on the dial indicator. 









22. Thread the bearing carriers Into the case in 
EQUAL amounts until the dla! Indicator 
reads a backlash of 0.01 mm (0.0004 in.). 


E5OE3-A 





15-03-22 


DISASSEMBLY AND ASSEMBLY 





REAR AXLE ASSEMBLY 

Assembly (Continued) 

23. After the minimum backlash of 0.01 mm 
(0.0004 in.) is set, tighten the bearing carrier 
on the differential side of the case an addi- 
tional four to five teeth of the carrier to pre- 
load the bearings. 

NOTE: If steps 19 through 23 has been properly 

done, the correct amount of backlash, 0.10 to 

0.17 mm (0.004 to 0.007 in.) should now exist be. 

tween the pinion and ring gear. 


TURN 
SIDE BEARING CARRIER AN 
ADJUSTING WRENCH ADDITIONAL 


T85M-4970-A, 4TOS 
TEETH TO 
PRELOAD 


BEARINGS 


5957-0, 


24. Install the bearing carrier lock plates 
{number 50 torx bit). Tighten the attaching 
bolts to 19 to 25 N-m (14 to 18 Ib-ft). 


TIGHTEN 
ATTACHING 
BOLTS TO 
19-25 Nem 
No. 50 ‘ 
TGRX (14-18 Ib.-ft) 













Es958.A 








REAR AXLE 





15-03-22 















. Install the stub shafts. 


26. From the available selective C-clips, install 
the thickest possible clip in each stub shaft 
groove. 


STUB 
SHAFT 
C-CLIP 
INSTALLATION 










27. Coat the axle housing to cover sealing sur- 
face with Sealant E1FZ-19562-A, or equiva- 
lent, and install the cover. Install the cover 
attaching bolts and tighten 45 to 60 N-m (33. 
to 44 Ib-ft). 


TIGHTEN 
ATTACHING 
BOLTS TO 
45-60 N-m 
(33-44 LB-FT) 


NO. 50 





15-03-23 Rear Axle 


GENERAL SERVICE PROCEDURES 


15-03-23 





Mounting Flange Clearance Check 


If the axle case, axle assembly or suspension 
crossmember has been replaced, it is important to 
determine whether a gap exists between the rear 
axle mounting boss and the crossmember mounting 
flanges. If a gap is found, selective shims must be 
installed to compensate for the clearance. 


1. Install the rear mount on the axle housing rear 
cover. Tighten the attaching bolts to 50 to 55 
N-m (87 to 41 Ib-ft), 

2. Lift the assembly into position between the 
crossmember flanges. 

3. Install the through-boit and the four axle bolts to 
crossmember attaching bolts. Do not tighten 
the bolts. 

4. Position the axle housing rear mount against 


the body and secure with four bolts. Tighten 
attaching bolts as shown. 


TIGHTEN TO TIGHTEN 
50-55 N-m TO 50-67 N-m 
(37-41 LB-FT) (37-50 LB-FT) 
S 














Tighten the front lower attaching bolt to 70-90 
N-m (51-66 Ib-ft). 


Tighten the through-bolt to 70-90 N-m (51-66 
ft). 


Using a feeler gauge, check the clearance 
between the crossmember flanges and the rear 
axle mounting boss. 











CHECK 
AXLE CLEARANCE 


MOUNTING —_HERE 
BOSS 


Se 


CROSSMEMBER 
FLANGE 






























ATTACHING 
BOLT 


ThROUGN- 
BOLT 
ASTELA 


Select and install the appropriate shims 
between the crossmember and axle. 


ane the attaching bolts to 70-90 N-m (51-66 
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SECTION 15-60 DRIVESHAFT 





Page 
DESCRIPTION 





REMOVAL AND INSTALLATION 
Driveshaft .............ec eee eee eee 2 


DISASSEMBLY AND ASSEMBLY 
Universal Joints ... 
Support Bearing ... 





CONTENTS 








DESCRIPTION 





A rear wheel drive vehicle, such as the XR4Ti 
requires a driveshaft which will connect the 
transmission output shaft to the differential 
pinion. Because it is transferring engine torque 
between these two major powertrain compo- 
nents, smooth and vibration-free rotation of the 
driveshaft is extremely important. To minimize 
rotational vibration, the driveshaft has been 
constructed of two separate driveshafts which 
are splined together and supported by a roller 
boaring. 





The front and rear shafts are constructed dif- 
ferently to allow the driveshaft assembly to 
compensate for varying driveline conditions. 





The front driveshaft includes a large, rubber 
torque damper, which will absorb twisting 


ATTACHING 
BOLT 
£800148-5 










REAR 
DRIVESHAFT 
—4602 


BEARING 
BRACKET Pont. 


action caused by varying torque loads. The rear 
driveshaft includes the universal joints, which 
allow the driveshaft to smoothly rotate through 
variable driveline angles. 


Spacers are installed between the support bear- 
Ing mounting bracket and the body floor plan. If 
the driveshaft is removed, make- sure these- 
spacers are in position during Installation. 


For cervioo, tho front and rear driveshafts are 
supplled only as one assembly. The rubber 
torque damper and U.joints are not serviced 
separately. The U-joints cannot be replaced due 
to a staking operation which prevents removal 
of the trunnion bearings. The support bearing is 
available as a separate component. 





BRACKET 





wy Bas 


ES726-A 
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REMOVAL AND INSTALLATION 


DRIVESHAFT 


Removal 


NOTE: For installation reference, always scribe 
alignment marks on the driveshaft and pinion 
flanges before removal. 


If the driveshaft is improperly indexed during 
installation, a driveline vibration can result. 


4. Place the transmission gear selector in neu- 
tral to allow rotation of the driveshaft. 


2. Raise the vehicle. 


3. Remove the driveshaft flange attaching 


DRIVESHAFT 


ATTACHING 
BOLT 
REMOVAL ES776-A 


DRIVESHAFT 


15-60-2 





4, Remove the support bearing bracket attach- 
ing bolts. 


a) \e 
4 


TTACHING 
BOLT 


NOTE: During production, the driveshaft posi- 
tion is set when spacers are installed between 
the support bearing bracket and the floor pan. 
These spacers must be installed in their orig- 
inal position. Failure to Install the spacers 
could cause a driveline vibration. 


5. Disengage the driveshaft from the pinion 
flange. 

6. Hold the support bearing and pull the drive- 
shaft rearward to remove from the 
transmission. 


Installation 


1. Lubricate the driveshaft splines with C1A2- 
19590-B, or equivalent. 


2. Install the driveshaft. Do not allow the slip 
yoke to bottom on the transmission output 
shaft with excessive force. 





15-60-3 DRIVESHA' 


FT 15-60-3 


SSS 


REMOVAL AND INSTALLATION 


DRIVESHAFT 


Installation (Continued) 


3. Align the scribe marks made during remov- 
al and install the flange attaching bolts. 
Tighten the attaching bolts to 57 to 67 N-m 
(42 to 49 Ib-ft). 







TIGHTEN 
ATTACHING 
BOLTS TO 

87 TO 67 N-m 
(42 TO 49 LB-FT) 











ES7I3-A 


el 


4. Install the support bearing bracket attach- 
ing bolts and the driveshaft angle spacers. 


Tighten the attaching bolts to 18 to 23 N-m 





(13 to 17 Ib-ft). 
MAKE SURE SPACERS 
‘ARE IN POSITION 
Hoirea UNDER BRACKET” 












ATTACHING 
BOLTS TO 
18 T0 23 Nm 
(13 TO 17 LB-FT) 








5. Lower the vehicle. 














DISASSEMBLY AND ASSEMBLY 


UNIVERSAL JOINTS 


Because the yoke lugs are staked to hold the 
bearings in position, the universal joints are not 
serviceable. If a U-joint is damaged or worn, re- 
place the driveshaft assembly. 


U-JOINT 
STAKING 







SUPPORT BEARING 





SPECIAL SERVICE TOOLS REQUIRED: 
Differential Side Bearing Puller T77F-4220-B1 








Step Plate T77F-4220-B2 

Front Gover Aligner 1/4P-6019-B 

Step Plate D80L630-4 
Disassembly 


1. For assembly reference, scribe alignment 
marks on the driveshafts and U-washer. 

These components must be installed in 
their original positions during assembly. 
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DRIVESHAFT 


15-60-4 





DISASSEMBLY AND ASSEMBLY 





SUPPORT BEARING 


Disassembly (Continued) 


2. Flatten the edge of the driveshaft connect- 
ing bolt lock washer. 





DRIVESHAFT 
U-JOINT 5736-8, 


WASHER 


3. Using a 15 mm box end wrench, loosen the 
bolt attaching the two driveshafts and re- 
move the U-washer. 


Flex the U-joint, as necessary, to provide 
Clearance for the wrench. 


BOX END 


U-JOINT WRENCH 


S 
ZESTSTA 


4. Thread driveshaft connecting bolt out by 
hand. Pull the shafts apart to provide clear- 
ance between the bolt head and U-joint. 
Pull the shafts apart after removing the bolt 
and lock washer. 








[5 Pull the mounting bracket and rubber insula- 1 
tor from the support bearing as an assembly. 


MOUNTING BRACKET! 
RUBBER INSULATOR 





5730-4 


—_— $< 


6. Using Puller T77F-4220-B1 and Step Plate 
TT77F-4220-B2, or equivalent, remove the 
support bearing and protective caps as an 
assembly. 


STEP 





PLATE 
T77F-4220-B2 


PULLER 
T77F-4220-B1 5741-0 








15-60-5 DRIVESHAFT 15-60-5 





DISASSEMBLY AND ASSEMBLY 


SUPPORT BEARING | 


Assembly 


1. Pack the cavities between the support bear- 
Ing and protective caps with lubricant CIAZ- 
19590-B, C, D, or E, or equivalent. 


2. Be sure the red sealing disc on the bearing 
faces the splined end of the driveshaft and 
install the support bearing using Front 
Cover Alignment Tool T74P-6019-B and Step 
Plate D80L-630-4, or equivalents. 


STEP 
PLATE 
D80L-630-4 









FRONT 
COVER 
ALIGNMENT 
TOOL 
T74P-6019-B 


5743-0, 


3. Push the mounting bracket and rubber over 
the support bearing. 


4. Align the reference marks made during dis- 
assembly and push the driveshafts together. 








Leave enough clearance to allow installa- 
tion of the connecting bolt. 





5. Install the lockwasher, attaching bolt and 
U-washer. 


U-WASHER 
INSTALLATION 


ATTACHING 
oy BOLT AND 
LOCKWASHER 


5732-0 












NOTE: Be sure the lockwasher tab and 
U-washer are properly aligned before installing 
the bolt. 












END 
LOCKWASHER 
OVER INTO 

U-WASHER | 





EST31-A 


6. Tighten the driveshaft connecting bolt and 
bend over the lockwasher. 
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SECTION 15-70 HALFSHAFTS 


CONTENTS 


DESCRIPTION 


General Information 
Halfshaft Handling 


REMOVAL AND INSTALLATION 


Halfshaft 

Wheel Stub Shaft 

Axle Stub Shaft . 
DISASSEMBLY AND ASSEMBLY 


Halfshaft 





DESCRIPTION 


GENERAL INFORMATION 


The halfshafts are the connecting links be- 
tween the rear axle and the rear wheels. The in- 
board end of each halfshaft is attached to the 
axle stub shafts. The outboard ends of the half- 
shafts are attached to the rear wheel flange 
stub shafts. The halfshafts rotate and drive the 
rear wheels when engine torque flowing 
through the driveshaft to the rear axle causes 
rotation of the differential side gears. 


Because the XR4Ti features independent rear 
suspension, the halfshafts must have a built-in 


flexibility. As the suspension moves up and 


REAR 


REAR SUSPENSION 
AXLE WHEEL "CONTROL @ 
a 


STUB STUB 
SHAFT aM 
HALFSHAFT 
4234 


REAR 
AXLE 
ASSEMBLY 
—4006 


H4205-A 


down in response to road conditions, the half- 
shafts continuously rotate through changing 
angles. Constant velocity (CV), joints at the ends 
of the halfshafts provide the flexibility needed to 
compensate for suspension movement. 


The CV joint consists of an inner race, cage and 
six ball bearings inside a housing, which also 
forms the bearing outer race. 


NOTE: The halfshafts are of unequal length. 
The right side halfshaft is longer than the left 
side. When the halfshafts are removed, care 
must be taken to ensure that the halfshaft 
installed is the correct length for each side of 
the vehicle. 


BEARING WASHER 
—E830819-S 


ATTACHING nauke 
FLANGE NUT 
1109 —E822078-S ORUM 


REAR BRAKE ASSEMBLY = 
ES7A6-A 





SUPPLEMENT 1 
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DESCRIPTION 



































GENERAL INFORMATION 





The CV joints are lubricated with a special long- 
life CV Joint grease and therefore do not require 
periodic lubrication. The CV joint boots, how- 
ever, should be periodically inspected for dam- 
age. If the boot is damaged or shows signs of 
grease leakage, it should be replaced as soon 
as possible. Continued operation can result in 
CV joint failure due to contamination or loss of 
lubricant. 


The inner and outer stub shafts are attached to 
the CV joint housing with six allen head bolts. 
This arrangement allows removal of the half- 
shaft without disturbing the rear brakes or rear 
axle. 


The inner stub shafts enter the rear axle side 
gears and are held in position by selective-fit 
C-clips on the ends of the shafts. 


The outer stub shafts enter the rear bearing hub 
through the back of the rear brake backing 
plate. The wheel flange is splined to the end of 
the shaft and is held in position with a lock nut. 


The wheel flange attaching nuts are left- and 
right-hand threaded with a nylock Insert for 
torque retention. 


NOTE: The wheel flange attaching nuts are left- 
and right-hand threaded. The right-hand thread 
Is located on the right side of the vehicle. The 
left-hand thread is located on the left side of 
the vehicle. 


LEFT 
HAND 
THREAD 

















TURN 

COUNTER- 
CLOCKWISE CLOCKWISE 
TO LOOSEN TO LOOSEN 


VIEW FROM TOP OF VEHICLE 
5748-0 


HALFSHAFTS 
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HALFSHAFT HANDLING 


Exercise reasonable care during halfshaft re- 
moval and installation, and during the various 
component disassembly and assembly proce- 
dures as outlined in this section. 


* Becareful not to damage machined surfaces 
and splines. 


Do not allow GV joint boots to come into con- 


tact with sharp edges or hot exhaust system 
components. 

Do not drop assembled halfshafts, as the im- 
pact may cut the CV joint boots from the In- 
side without external evidence of damage. 
Do not use the halfshaft assembly as a lever 
arm to position other underbody components. 
Ensure internal CV joint cleanliness and 
proper grease refill when boot is replaced. 





REMOVAL AND INSTALLATION 


HALFSHAFT 
Removal 


. Be sure the transmission is In neutral. 

. Be sure the parking brake is in the fully re- 
leased position. 

. Raise the vehicle with the rear wheels hang- 
ing free. 

. Remove the bolts attaching the halfshaft to 
the wheel stub shaft. Turn the driveshaft as 
necessary to bring the bolts into an access- 
ible position. 


ATTACHING “ 
BOLTS (6) 
V 


7 ABSORBER 


COIL 
SPRING 


ARM 
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REMOVAL AND INSTALLATION 


HALFSHAFT 


Removal (Continued) 


5. To prevent damage to the CV joints, hang 
the halfshaft from the floor of the vehicle. 


SUPPORT 
HALFSHAFT 


STUB SHAFT 
ATTACHING 
BOLTS 
Fs9a4.A 
CAUTION: Failure to hang the halfshaft from 
the vehicle floor may cause damage to the CV 
Joints. 


6. Remove the bolts attaching the halfshaft to 
the rear axle stub shaft and remove the 
halfshaft. 





Installation 


NOTE: The halfshafts are different lengths and 
must be installed on the correct side of the ve- 
hicle. The longer shaft is installed on the right 
side of the vehicle. 


1. Pack the CV joints with grease C1AZ-19590- 
B, C, D, or E, or equivalent. 


2. Hang the halfshaft from the floor of the 


vehicle. 


CAUTION: Failure to hang the halfshaft from 
the vehicle floor may cause damage to the CV 
Joints. 
3. Position the halfshaft to the axle stub shaft 
and install the attaching bolts. 
4. Release the halfshaft from the vehicle floor. 
Position it to the wheel stub shaft and in- 
Stall the attaching bolts. 














5. Tighten the attaching bolts to 38 to 43 N-m 
(28 to 31 Ib-ft). 


TIGHTEN 
ATTACHING 


6. Lower the vehicle. 





WHEEL STUB GHAFT 


Removal 


1. Remove the wheel drive flange. If neces- 
sary, refer to Section 11-15. 


‘SHAFT 


HUB INSTALLED 


Fa4ta 


2. Be sure the transmission Is in neutral. 


3. Raise the vehicle with the suspension 
hanging free. 
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REMOVAL AND INSTALLATION 


WHEEL STUB SHAFT 


Removal (Continued) 


4, Remove the bolts attaching the halfshaft to 
the wheel stub shaft. 
Turn the driveshaft as necessary to bring 
the bolts Into an accessible position. 
rracuivia’” 
BOLTS (6) 





CAUTION: To prevent damage to the CV joints, 
hang the halfshaft from the floor of the vehicle. 


‘SUPPORT 
HALFSHAFT 


STUB SHAFT 
ATTACHING 
BOLTS 






. 1, Install the wheel stub shaft. 





5, From under the vehicle, pull the wheel stub 
shaft out of the rear bearing hub. 








Installation 


2. Position the halfshaft and install the attach- 
Ing bolts. Tighten the bolts to 38 to 43 N-m 
(28 to 31 tb-ft). 


HALFSHAFT 












ATTACHING 
BOLTS (6) 






3. Install the wheel drive flange. If necessary, 
tefer to Section 11-15. 
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REMOVAL AND INSTALLATION 






AXLE STUB SHAFT 











The axle stub shafts are held in position by 
selective C-clips installed on the end of the 
shafts. The clips are located in the rear axle and 
rest against the differential side gears. The clips 
can be removed only after removal of the rear ax- 
le cover. If necessary, refer to Section 15-03. 


REAR AXLE 





F442. 


DISASSEMBLY AND ASSEMBLY 


HALFSHAFT 


Disassembly 

SPECIAL SERVICE TOOLS REQUIRED: 

Puller D81L-1002-A 
T63P-9171-A 





Keystone Clamp Pliers 


CAUTION: Protective vise jaw caps must be 
used whenever a machined or finished surface 


Is clamped in a vise. 


1. Remove the halfshaft from the vehicle. If 
necessary, refer to the procedure in this 
section. 

2. Clamp the halfshaft in a vise equipped with 
protective jaw caps. 





3. Break and remove the boot clamps. 


4, Peel the boot away from the joint and slide 
it along the shaft. 


5. Remove the snap ring from the end of the 
shaft. 


—4K184 





SUPPLEMENT 1 
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DISASSEMBLY AND ASSEMBLY 
HALFSHAFT 
Disassembly (Continued) 


6. Remove the CV joint from the shaft, using 
puller D81L-1002-A or equivalent. 


PULLER 
DB1L-1002-A 


7. Clamp the CV joint in a vise equipped with 
Protective jaw caps. 

8. Using a large screwdriver, roll the inner race 
and ball cage out of the outer race. 


AND BEARINGS 
OUT OF 


EST757-A 


9. The balls can be removed from the cage by 
prying with a small screwdriver. 

10. To remove the inner race from the cage, 
align one of the bearing races with the cage 
and then roll the race out of the cage. 
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DISASSEMBLY AND ASSEMBLY 


HALFSHAFT 
COMPONENT INSPECTION CHART 


COMPONENT CHECK FOR 


DUST BOOTS 


* Cuts or tears 
* Abrasion damage 
¢ Brittleness 


CV JOINT 


CENTER SHAFTS 





Worn or scored bearing surfaces 
Damaged or loose bearings 
Cracks in bearing surfaces 


Twisted or bent 
Damaged splines 
Damaged snap ring groove 
CETTSA 





HALFSHAFT 


Assembly 
1. Assemble the inner race, cage and ball 
bearings. 
2. Install the assembly In the housing with 
two of the ball bearings entering the two 
faces shown. 


INNER RACE AND 
BEARING ASSEMBLY 
INSTALLATION 





3. Pull upward on the inner race and roll the 
assembly into position. 


NOTE: The narrow ends of the Innerraces must 
be aligned with the wide ends of the housing 
races before the race, cage and ball assembly 
can enter the housing. 


ALIGN 
BEARING 










cm 
JEARING 


NOTE: BI 
CAGE AND 


FOR CLARITY ES750-A 
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DISASSEMBLY AND ASSEMBLY 


HALFSHAFT 


Assembly (Continued) 


4, Pack the CV joint with lubricant C1A2Z- 
19590-B, C, D, or E. 


5. Install the CV joint on the shaft. A hammer 
and socket can be used to install the joint. 


INSTALL 
CV JOINT 
ASSEMBLY 
USING 
SUITABLE 


5762-0 


6. Install the snap ring. 

7. Position the boot and Install new clamps, 
using Keystone Clamp Pliers T63P-9171-A, or 
equivalent. 


KEYSTONE 
CLAMP 
PLIERS 

T63P-9171-A 






BOOT 


HALF: 
SHAT 


ES763-A 
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REAR AXLE RATIOS: 


Driving Axles and Driveshafts 15-00-1 


GROUP 15 Specifications 
Pe 


. 





Manual transmission—3.64:1 


Automatic transmission—3.36:1 





REAR AXLE DESIGN: 


. 


eee 


TORQUE SPECIFICATIONS 


7.6 inch 
Open type 
Aluminum case 


Pinion depth controlled by shim under inner 
bearing cup during manufacture, Placed 
between inner bearing and pinion head for 
servic 

Pinion bearing preloaded with collapsible 
spacer 


Backlash adjusted using threaded side 
bearing carriers 





Item 





Rear mount to axle cover 

Rear mount to body 

Axle to crossmember 

Half shaft to stub shaft 

Ring gear to differential case 
Pinion flange to pinion shaft 
Bearing carrier lock plates to case 
Cover to case 





Nem Ib-ft 
50-55 S141 
50-67 37-50 
70-90 51-66 
38-43 28-31 
75-90 55-66 

130-150 95-110 
19-25 14-18 
45-60 33-44 
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Clutch Slippage 
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Clutch Drag ....... 
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Clutch-related Vibrations 
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GENERAL INFORMATION 












Before referring to the troubleshooting charts 
in this section, try to determine whether the 
cause of the problem is the transmission or the 
clutch. Problems related to the clutch such as 
slippage and drag are described in the Diag- 
nostic Procedures part of this section. Once 
the problem is narrowed to either the clutch, 
transmission, clutch cable or leakage, refer to 
the appropriale chart for the description that 


best fits the problem. Use the Possible Cause 
column to isolate the problem to a specific 
component and then use the Corrective Action 
column to determine the appropriate repair. In 
some cases, this column will refer to proce- 
dures either in this section or other sections in 
the Shop Manual. After making a repair, always 
road test the vehicle to confirm the diagnosis 
and ropair. 
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TROUBLESHOOTING CHARTS 


CONDITION 


CLUTCH 


POSSIBLE CAUSE 





CORRECTIVE ACTION 





the Diagnostic Procedure In this 
section that describes clutch 
chatter or shudder.) 


Clutch chatter or shudder (refer to. Grease or oil on clutch disc 


Broken or weak pressure plate 
spring 


Broken or weak clutch torsion 
springs 


Scored, heat-checked or 
warped pressure plate or 
flywheel 


Worn transmission input shaft 
bearing 


Worn input shaft splines 


Loose or broken engine or 
transmission mounts 


Loose or missing transmission 
or bell housing bolts 


Replace clutch disc. Repair 
cause of leak. If necessary, 
tefer to Section 16-02. 


Replace pressure plate. 
If necessary, refer to Section 
16-02. 


Replace clutch disc. 
If necessary, refer to Section 
16-02. 


Replace pressure plate or 
flywheel. If necessary, refer to 
Section 16-02. 


Replace bearing. If necessary, 
refer to Section 16-02. 


Replace input shaft. If 
necessary, refer to Section 
16-33. 


Tighten or replace. 


Tignten or replace. 





Clutch slippage (refer to the 

Diagnostic Procedure in this 
section that describes clutch 
slippage) 








Improper clutch cable 
adjustment 


Worn clutch disc 


Grease or oll on clutch disc 


Glazed clutch disc 


Heat-checked or warped pres- 


sure plate or flywheel 


Worn or broken release bearing 


Check operation of self- 
adjusting cable quadrant. Refer 
to the clutch cable Diagnostic 
Chart. 


Replace clutch disc. If 
necessary, refer to Section 


~ 16-02. 


Replace clutch disc and repair 
cause of leak. If necessary, 
tefer to Section 16-02. 

Replace clutch disc. If 
necessary, refer to Section 
16-02. 


Replace pressure plate or 
flywheel. If necessary, refer to 
Section 16-02. 

Replace release bearing. If 
necessary, refer to Section 
16-02. 
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TROUBLESHOOTING CHARTS 





CONDITION 


Clutch drag (refer to the Diag- 
nostic Procedure in this section 
that describes clutch drag) 





— ee 


Clutch pedal pulsation (refer to 
the Diagnostic Procedure in this 
section that describes clutch 
pedal pulsation) 


CLUTCH (Continued) 


nn 


POSSIBLE CAUSE 


i 


Improper clutch cable 
adjustment 


Warped clutch disc, pressure 
plate or flywheel 


Bent or broken pressure plate 
firigers or spring 


Broken clutch disc cushion 
spring 


Worn input shaft splines 


Clutch housing not properly 
aligned 


Uneven or bent pressure plate 
fingers 


Worn, grooved release bearing 


Bent release lever 


Loose pressure plate mounting 
bolts 


; 


CORRECTIVE ACTION 


Check operation of self- 
adjusting cable quadrant. Refer 
to the clutch cable Diagnostic 
Chart. 


Replace as necessary. If 
necessary, refer to Section 
16-02. 


Replace pressure plate. If 
necessary, refer to Section 
16-02. 


Replace clutch disc. If 
necessary, refer to Section 
16-02. 


Replace input shaft. If 
necessary, refer to Section 
16-33. 


Check clutch housing align- 
ment. If necessary, refer to the 
Diagnostic Procedure in this 
section. 

Replace pressure plate. If 
necessary, refer to Section 
16-02. 


Replace release bearing. If 
necessary, refer to Section 
16-02. 


Replace release lever. If 
necessary, refer to Section 
16-02. 


Tighten bolts. 
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TROUBLESHOOTING CHARTS 
CLUTCH (Continued) 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





Clutch vibration (refer to the Diag- 
nostic Procedure In this section 
that describes clutch vibration) 


Loose transmission or flywheel 
housing bolts 


Damaged engine mounts 
Worn or broken transmission 


mount 


Pressure plate or flywheel out 
of balance 


Loose flywheel mounting bolts 


Excessive flywheel lateral 
runout 


Tighten bolts. 


Replace mounts. 


Replace transmission mount. 


Replace pressure plate or fly- 
wheel. If necessary, refer to 
“Section 16-02. 


Tighten bolts. 


Check flywheel runout. If 
necessary, refer to the Diag- 
nostic Procedure in this 
section. 





Clutch noise (refer to the Diag- 
nostic Procedure in this section 
that describes clutch-related 
noises) 





Worn clutch release bearing 
(grinding noise when pedal is 
depressed) 


Worn clutch shaft or counter- 
shaft bearings (grinding noise 
with clutch engaged) 


Worn pilot bearing (squealing 
noise with partial clutch 
engagement) 


Replace release bearing. If 
necessary, refer to Section 
16-02. 


Disassemble transmission and 
replace worn bearings. If 
necessary, refer to Section 
16-33. 


Replace pilot bearing. If 
necessary, refer to Section 
16-02. 
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TROUBLESHOOTING CHARTS 





TRANSMISSION 





CONDITION 


POSSIBLE CAUSE 


CORRECTIVE ACTION 





Hard shifting into gear 


Transmission sticks in gear 





Shift shaft or interlocks binding Free up shift assembly. 


Clutch cable not adjusted 
properly 


Bont or worn shifter fork 
Worn shift shaft 


Gears or synchronizer tight on 
shaft or splines 


Worn synchronizer blocker 
rings or springs 


Worn or stripped gear teeth 


Input shaft or pilot bearing 
binding 


Low fluid level 


Improper fluid used 
(particularly cold) 


Check self-adjusting cable 
quadrant. Refer to the clutch 
cable Diagnostic Chart. 


Replace shifter fork. 


Replace shift shaft. If necessary, 
refer to Section 16-33. 


Replace worn parts. If 
necessary, refer to Section 
16-33. 


Replace worn synchronizer 
parts. If necessary, refer to 
Section 16-33. 


Replace gear. If necessary, 
refer to Section 16-33. 


Replace pilot bearing or input 
shaft. If necessary, refer to 
Section 16-02 or 16-33. 


Fill to proper level. If 
necessary, refer to Section 
16.33, 


Refill with specified semi- 
synthetic fluid. 


Shift shaft or interlocks binding Free up shift assembly. 


Shift detents sticking 
Clutch not releasing 


Synchronizer unit binding 


Low fluid level 


Free up shift detent. 


Repair clutch cable. Refer to 
the clutch cable Diagnostic 
Chart. 


Replace binding synchronizer. 
If necessary, refer to Section 
16-33. 


Fill to proper level. If 
necessary, refer to Section 
16-33. 





| 
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TROUBLESHOOTING CHARTS 


CONDITION 


TRANSMISSION (Continued) 


POSSIBLE CAUSE 





Ee 


CORRECTIVE ACTION 





Transmission slips out of gear 


Weak detent spring tension 
Worn input, output bearings 


Worn pilot bearing 


Excessive shaft or gear 
endplay 


Worn synchronizer 


Loose or broken input shaft 
retainer 


Loose transmission or 
flywheel housing 


Misaligned transmission 


Replace spring. If necessary, 
refer to Section 16-33. 


Replace bearings. If necessary, 
refer to Section 16-33. 


Replace pilot bearing. If 
necessary, refer to Section 
16-02. 


Replace worn thrust washers. If 
necessary, refer to Section 
16-33. 


Replace synchronizer. 


Replace Input shaft retainer. If 
necessary, refer to Section 
16-33. 


Tighten mounting bolts. 


Check transmission alignment. 
If necessary, refer to the 
Diagnostic Procedure in this 
section. 





Gear clash in shifting 





Worn synchronizer 


Clutch dragging 


Pilot bearing or input shaft 
binding 


High engine idle speed 


Low fluid level or improper 
fluid 


Replace synchronizer. If 
necessary, refer to Section 
16-33. 


Repair clutch. If necessary, 
refer to Section 16-02. 


Replace pilot bearing or input 
shaft. If necessary, refer to 
Section 16-02. 


Adjust engine idle speed. If 
necessary, refer to Section 
21-01. 





Fill with correct fluid to proper 
level. If necessary, refer to Sec- 
tion 16-33, 
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TRANSMISSION (Continued) 


— 





CONDITION 


Transmission noisy in gear 


Transmission noisy In neutral 





POSSIBLE CAUSE 


Defective clutch disc 


Excessive clearance between 
gear(s) and mainshaft 


Worn or defective bearings 
Broken gear tooth 


Worn speedometer pinion gear 
Worn synchronizer 


Worn pilot bearing 


Low fluid level 


Transmission misaligned 


Worn countershaft bearings or 
thrust washers 


Worn input shaft bearing 


Broken or worn gear 


CORRECTIVE ACTION 





Replace clutch disc. If 
necessary, refer to Section 
16-02. 


Replace worn gears or shaft. If 
necessary, reter to Section 
16-33. 


Replace bearings. If necessary, 
refer to Section 16-33. 


Replace gear. If necessary, 
refer to Section 16-33. 


Replace pinion gear. If 
necessary, refer to Section 
16-33. 


Replace synchronizer. If 
necessary, refer to Section 
16-33. 


Replace bearing. If necessary, 
refer to Section 16-02. 


Fill to proper level. 


Check transmission alignment. 
If necessary, refer to the 
Diagnostic Procedure in this 
section. 


Replace bearings or thrust 
washers. If necessary, refer to 
Section 16-33. 


od 


Replace bearing. If necessary, 
refer to Section 16-33. 


Replace gear. If necessary, 
refer to Section 16-33. 
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TROUBLESHOOTING CHARTS 





TRANSMISSION (Continued) 









nD 


CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
OO 
No power through transmission Clutch not engaging Repair clutch. Refer to the 
clutch cable Diagnostic Chart. 
Striped gear teeth Replace gear. If necessary, 
refer to Section 16-33. 
Loose or broken shifter fork Replace shifter fork. If 
necessary, refer to Section 
16-33, 
Broken input or output shaft Replace shaft. If necessary, 


refer to Section 16-33. 
c6086-A 








CLUTCH CABLE 
i LEE 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 


es 
Gears clash when shifting Weak or missing self-adjuster Replace paw! spring. If 
pawl spring necessary, refer to Section 
16-02. 
Incorrect clutch adjustment Clieck operations of self- 
adjuster and cable condition. 
ee a 
Clutch does not disengage Self-adjuster pawl or quadrant Clean and lubricate pawl and/or 
binding or stripped quadrant. Replace if necessary. 
If necessary, refer to Sec- 
tion 16-02. 
Bn a DIO tee a ag es 
Pedal makes a ratcheting nolse Teeth stripped on self-adjuster Replace quadrant or pawl. If 
when depressed quadrant or pawl necessary, refer to Section 
16-02. 
Ce  ———— 
Pedal falls to floor with no effort Broken clutch release cable Replace cable. If necessary, 


refer to Section 16-02. 
Self-adjuster pawl not engaging Replace pawl spring. If 


quadrant necessary, refer to Section 
16-02. 
i 
Excessive pedal effort (over 45 |b) Damaged or kinked clutch Replace cable. If necessary, 
release cable refer to Section 16-02. 
Clutch pedal binding Disconnect cable at quadrant 


and recheck pedal effort. Free 
up as necessary. If necessary, 


| refer to Section 16-02. 
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TROUBLESHOOTING CHARTS 





CLUTCH CABLE (Continued) 





CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





Excessive pedal effort (Cont’d.) Binding clutch release lever ’ Repair or replace. If necessary, 
refer to Section 16-02. 


Damaged clutch disc or pressure Repair as necessary. If 
plate necessary, refer to Section 
16-02. 


NOTE: If above actions do not repair the problem, see Clutch Diagnosis Chart. 

















ce08e-a 
OIL LEAKAGE 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Oil leaks Incorrect fluid or fluid level too Fill with proper fluid to proper 
(Refer to Leak Check Diagnostic high. causing foamina level. If necessary, refer to Sec- 
Procedure in this Section for tion 16-33. 
methods used to determine leak Leaking gaskets Replace gaskets. If necessary, 
sources.) refer to Section 16-33. 
Damaged oil seals Replace oll seals. If necessary, 
refer to Section 16-33. 
Damaged oil slinger Replace oil slinger. If 
necessary refer to Section 
16-33. 
Loose filler plug Tighten filler plug. 
Speedometer pinion seals Replace seals. 
leaking 
Cracked case or extension Replace case or extension 
housing housing. If necessary, refer to 
Section 16-33. 
Worn extension housing seal or Replace seal or bushing. If 
bushing necessary, refer to Section 
16-33. 
(C6087-A 
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CLUTCH SLIPPAGE 


Clutch slippage can be described as a condi- 
tion in which the engine over-speeds but does 
not generate a torque increase to the rear. 
wheels. This is most noticeable during rapid ac- 
celeration from a standing start. Slippage oc- 
curs when the clutch disc is not gripped firmly 
between the flywheel and pressure plate. When 
slippage occurs, It generates a considerable 
amount of heat which, If not diagnosed and re- 
paired immediately, will warp, groove, score or 
crack the pressure plate and flywheel. 


To check for a slipping clutch: 
4. Block the wheels and set parking brake. 
2. Start engine, shift Into fourth gear and in- 
crease engine speed to 2,000 rpm. 
3. Slowly release clutch pedal. If engine stalls 
within five seconds, clutch is OK. If engine 
does not stall, clutch is slipping. 


CLUTCH CHATTER OR SHUDDER 


Clutoh ohatter ie bost described as a shuddering 
of the vehicle when the clutch Is first engaged. 
Chatter is usually an Internal problem in the 
clutch assembly which in most cases cannot be 
repaired with linkage adjustments. 


To check for chatter: 


1. Start engine, depress clutch pedal and shift 
into first gear. 

2. Raise engine speed to 1200 to 1500 rpm. 
Slowly release clutch pedal and observe 
clutch operation. 

3. Shift into reverse and repeat Step 2. If 
vehicle shudders, a chatter condition is 
present. 

Items that could also cause clutch chatter are 
loose engine or transmission mounts, loose 
transmission or flywheel housing mounting 
bolts, or oil leakage. to clutch assembly. If 
clutch clatter is evident at low speed with the 
clutch fully engaged, the problem is more likely 
to be engine/transmission mounts or loose 
bolts. If no problems are found in these areas, 


refer to Clutch Diagnosis Chart. 








CLUTCH DRAG 


Clutch drag is best described as a condition in 
which the driven plate (clutch disc) is still being 
driven with the clutch disengaged. This can 
cause gear clash when shifting. 


To check for clutch drag: 
1, Start engine, depress clutch pedal and shift 
into first gear. 
2. With clutch pedal still depressed, shift 
transmission into neutral. 


3. Wait five seconds and shift Into reverse. 
Shift should be smooth with no gear clash. 
If gears clash, the clutch Is dragging; refer 
to Clutch Diagnosis Chart. 



















CLUTCH PEDAL PULSATION 


Clutch pedal pulsation is a rapid up-and-down 
movement of the pedal when the pedal Is par- 
tially or fully depressed and the release bearing 
is in contact with the release fingers. 


To check for pedal pulsation: 

4. With the transmission in neutral, start engine 
and slowly depress clutch pedal until all free- 
play is removed. 

2. Continue to slowly depress pedal while 

checking for pulsation. 

Pedal should pulsate very slightly or not at 
all. If heavy pulsation occurs, refer to 
Clutch Diagnosis Chart. 


$$ _—__——, 





16-01-11 CLUTCH AND TRANSMISSION DIAGNOSIS 16-01-11 
ne EEE E EEE 


DIAGNOSTIC PROCEDURES 








CLUTCH-RELATED VIBRATIONS 


Clutch-related vibrations differ from pedal 
pulsations in frequency and magnitude and can 
be felt throughout the vehicle. 


Clutch vibrations usually occur at relatively 
high engine speed (over 1500 rpm) regardless of 
clutch pedal position. However, vibrations re- 
lated to clutch component Imbalance occur 
infrequently as the clutch cover and driven 
plate are balanced as a unit at assembly. The 
clutch Is installed on the crankshaft/flywheel 
assembly and given a final fine-tune balance. 
Replacement of clutch components to correct 
vibrations should be performed only after ex- 
hausting all other possibilities. 


Check clutch operation as follows: 

1. Raise the vehicle on a hoist and check the 
engine mount interlocks for grounding. Re- 
pair as necessary. 

2. Check for any other engine component 
(e.g., exhaust manifold, valve cover, etc.) 
grounding on the body or frame. If one of 
these components is grounded, repair as 
necessary and check for vibration. 


3. If the vibration ceases, stop repair. If the 
vibration continues, lower the vehicle and 
proceed to next step. 

4. Disconnect the accessory drive belts one at 
a time and check for vibration. If the vibra- 
tion is corrected after removal of a drive 
belt, the cause of vibration Is related to that 
accessory or that drive belt. Repair as 
necessary. 

5. If the vibration continues, check the follow- 
ing areas for other possible causes of 
clutch-related vibrations: 

« Loose flywheel mounting bolts 


° Excessive flywheel face runout of 0.12 
mm (0.005 in.) or more 

¢ Damaged crankshaft vibration damper 
© Clutch cover imbalance 

6. To check for imbalance, remove the trans- 
mission and clutch components and sup- 
port the engine securely. Operate the 
engine with the clutch components re- 
moved. If the vibration is no longer evident, 
replace the clutch components. 
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CLUTCH-RELATED NOISES | 


Throwout Bearing Noise 


Throwout bearing noises can be described as 
whirring, grating, or grinding noises that occur 
when the clutch pedal is depressed (clutch 
disengaged). 

Throwout bearing noise Is corrected by replac- 
ing the bearing. If necessary, refer to Section 
16-02. 


Transmission Clutch Shaft or Countershaft 
Bearing Noise 


input shaft or countershaft bearing noises can 
be described as whirring, grating, or grinding 
noises that cease when the clutch pedal is de- 
pressed (clutch disengaged) or when the trans- 
mission is shifted into gear. These noises are 
most noticeable when the clutch pedal is fully 
released and the transmission is in Neutral. 


Correction requires transmission removal and 
replacement of the problem bearing(s). 
FLYWHEEL HOUSING ALIGNMENT CHECK 
SPECIAL SERVICE TOOLS REQUIRED: 


Clutch Housing Alignment T76L 4201-8 
Adapter 

Clutch Housing Alignment T75L-4201-A 
Adapter 

Dial Indicator TOOL-4201-G 
Clutch Housing Alignment D83P-6392-A 
Tool 


Inspection and/or alignment of the flywheel 
housing is indicated when symptoms exist of 
excessive transmission gear wear, transmis- 
sion jumping out of gear, driveline vibration, 
clutch pedal vibration or scrubby pedal feel, 
pilot bearing noise, release bearing noise, or 
excessive clutch spin time. Common complaint 
areas should always be checked and corrected 
prior to checking alignment to be sure that the 
basic system is in proper working order. 
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-—————_- 
FLYWHEEL HOUSING ALIGNMENT CHECK | Up, down or side movement of the post 
(Continued) assembly must not be evident during the 
1. Remove the transmission from the vehicle. If bore and runout test procedure. If any 
necessary, refer to Section 16-33. With the movement is detectable, loosen the nut and 
transmission removed, remove the flywheel rotate the post assembly to gain better 
housing from the vehicle. mounting location on the pressure plate 
fingers. Otherwise, an erratic reading will 
2. Inspect, clean and/or remove all nicks, result. 


burrs, paint and other foreign material from 


ine Tohowing: 4. Install the rear engine plate and flywheel 
a. Front and rear face of flywheel housing housing without the clutch release lever 
b. Flywheel housing bore surface and bearing. Tighten the attaching bolts to 
c. Rear face of engine block specification, 

d. Rear engine plate 

@. Flywheel and engine block dowels (miss- 


ing or damaged dowels must be replaced). 
If necessary, refer to Section 16-02. 


ray 


. Install Alignment Tool D83P-6392-A, or 
equivalent, with the dial indicator post at- 
tached through the flywheel housing bore 
and onto the pressure plate fingers. The 
oblong washer is to be forward of the pres- 
sure plate fingers, while the round washer 
will rémain on the rearward side with the 


tabs contacting the fingers. Tighten the nut 4 
on the end of the post assembly until the 5. To check flywheel housing face runout, in- 


i ‘i stall a dial indicator on the base post, using 

Tent. SBSH Brae eons pistes nar the universal bracket and short extension bar 

(Tool T75L-4201-B, or equivalent) provided 

with the alignment kit. Position the dial indi- 

cator so that the indicator button contacts a 

circumference just outside the transmission 

pilot hole, Tighten the universal clamp 
securely. 
















ALIGNMENT 
TOOL D83P-6392-A 










DIAL 
INDICATOR 


ce088-A 











6. Push the crankshaft rearward to remove 


see any endplay. Set the dial indicator to zero. 
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8. 





CAUTION: Always turn the crankshaft clockwise 
which is the normal direction of rotation. 
Backward rotation may cause the timing belt to 
jump time, due to the arrangement of the belt 
tensioner. 


. After completion of the face runout check, 


LEVER ATTACHMENT. 
T75L-4201-A 


Clutch And Transmi: 
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While holding the crankshaft in the rearward 
position, rotate the crankshaft through one 
complete revolution, using a wrench on the 
crankshaft pulley attaching nut. The dial 
indicator should return to zero after one 
revolution unless endplay or a loose alignment 
post has affected the reading. 


During Step 7, the greatest variation between 
indicator readings for one revolution should be 
recorded. A small mirror will be necessary 
during this procedure to read the indicator 
through its complete rotation. 


To verify the reading in Step 8, the procedure 
should be repeated a second time. 


install the dial indicator lever attachment to the 
dial indicator and position the assembly to 
check bore runout. The rubber band shown 
attached to the lever must be installed as 
indicated, prior to installation of the lever, to 
preload the dial indicator for bore readings. 


PLACE RUBBER BAND HERE 
TO PRELOAD LEVER 
FOR BORE RUNOUT 


DIAL, 
INDICATOR 





C608s.A 


11. Zero the dial indicator and rotate the crankshaft 
through one revolution as in Step 7. Record the 
greatest variation between the indicator 
readings for the complete crankshaft 
revolution. The reading should be verified by 
repeating the procedure a second time. 


12. If the maximum variation measurements 
obtained in Steps 8 and 11 show that face 
runout exceeds .254mm (.010 in.) T.I.R. and/or 
the bore runout exceeds .381mm (.015 in.) 
T.I.R., the flywheel housing should be replaced. 


Before reassembly of the transmission to the 
flywheel housing, the front mounting face of the 
transmission should be inspected and cleaned. Any 
nicks, burrs, paint or foreign material must be 
removed to be sure of alignment between these 
components. Welch plugs should also be checked 
for proper installation. If dowels on the flywheel or 
rear face of the engine are missing or damaged, 
they must be replaced. If necessary, refer to Section 
1 





Flywheel Runout Check 


Install Dial Indicator Tool 4201-C, or equivalent, so 
that the indicator point bears against the flywheel 
face. Turn the flywheel, making sure to hold it in the 
full forward or rearward position so that crankshaft 
endplay will not be indicated as flywheel runout. 


If the clutch face runout exceeds specification, 
remove the flywheel and check for burrs between 
the flywheel and the face of the crankshaft mounting 
flange. If no burrs exist, check the runout of the 
crankshaft mounting flange. Replace the flywheel or 
machine the crankshaft flywheel mounting face 
sufficiently to true up the surface if the mounting 
flange runout exceeds specification. 











CHECK FLYWHEEL AND 
CRANKSHAFT FLANGE RUNOUT €6090- 
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Leak Check 
Cleaning 


Remove as much oil and grease as possible from 
the outside of the transmission using a suitable 
solvent. Gasketed areas should be throughly 
cleaned using a spray solvent with a directional 
nozzle. After cleaning, dry the transmission with 
compressed air. 


Inspection 


Using the procedure in Section 16-33, check the 
transmission fluid level and add oil, if necessary. 
Spray the transmission with a suitable leak detecting 
powder. Baby powder is a suitable substitute. Then, 
drive the vehicle at least ten miles, using all gear 
positions several times. Raise the vehicle and 
inspect for traces of oil in the leak detecting powder. 
Possible leak points are shown in the illustrations. 


Leak Repair 


lf the source of the leak is a gasketed surface, 
remove and replace the gasket. If necessary, refer 
to Section 16-33. Before installing the new gasket, 
inspect the gasket surfaces for nicks, gouges, 
scratches or damage that might prevent proper 
sealing. If the surfaces cannot be ''cleaned up," 
replace components as necessary. 


If the leak is traced to @ seal, remove and replace 
the saal If nacassary, rafar ta Section 16-33. Before 
installing the new seal, inspect the shaft sealing 
area for grooves, nicks or gouges that could 
damage the new seal. The seal seat should also be. 
inspected for damage or casting defects which may 
cause the seal leakage. If the seat cannot be sealed 
or "cleaned up" replace the component. 
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SECTION 16-02 CLUTCH 


CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION 


Clutch Release Lever and Bearing . . 

Clutch Pressure Plate and Disc 

Crankshaft Pllot Bearing .. 

Engine Flywheel .. 

Flywheel Housing Di 

Transmission Front Bearing 
Retainer/Seal 

Clutch Pedal/Self-Adjuster . 

Clutch Cable 


COMPONENT INSPECTION CHART— 
CLUTCH 








DESCRIPTION 


The clutch consists of three operating elements 
—a friction disc, pressure plate and the neces- 
sary release components. The clutch, or friction, 
disc is splined to the transmission input shaft 
and is the actual mechanical connection be- 
tween the engine and transmission. The pres- 
sure plate assembly is bolted to the flywheel 
and consists of a cast-iron plate, diaphragm 
spring and cover. The release components begin 
at the clutch pedal and extend through a plastic- 
coated cable to the release lever and bearing. 
Except for the release cable and pedal, the 
clutch elements are enclosed in the flywheel 
housing which is bolted between the engine and 
transmission. The release lever extends from 
the release cable through the left side of the fly- 
wheel housing to a pivot ball threaded into the 
rear of the housing. Between the cable and 
pivot, the lever engages the throw-out bearing 
which is installed on the transmission front 
bearing retainer. The retainer is extended out- 
ward to form a hub, which serves as the sliding 
surface for the release bearing. 


From the repeated clutch apply and release 
cycles, the friction material on the disc will 
wear. To compensate for this wear, the clutch 





pedal is equipped with a self-adjuster which 
automatically adjusts cable length to maintain 
correct pedal height and throw-out bearing 
preload. 


CLUTCH 
oti 
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DESCRIPTION 


RELEASE 
LEVER/BEARING 
—7515 —7548 


FLYWHEEL 
—6397 


PRESSURE 
PLATE 
—7563 


REMOVAL AND INSTALLATION 


CLUTCH RELEASE LEVER AND BEARING 


RELEAS! 
Removal LEVER 


NOTE: The clutch release bearing is lubricated 
and permanently sealed during manufacture. 
Never wash or soak the bearing in cleaning sol- 
vent. The solvent will dissolve the lubricant and 
ruin the bearing. 


1, Remove the transmission. If necessary, refer 
to Section 16-33, 


2. Disengage the release lever from the pivot 
ball. 


3. Remove the release lever and bearing from 
the flywheel housing. 


16-02-2 





RELEASE 
LEVER PIVOT 
—7B602 


FLYWHEEL 
HOUSING 


RETAINER 


TRANSMISSION 
INPUT SHAFT 
—7017 


C5717-4 





RELEASE 
BEARING 


THROWOUT 
BEARING 
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REMOVAL AND INSTALLATION 


CLUTCH RELEASE LEVER AND BEARING 


Installation 


1. Apply a light film of lubricant C1AZ-19590-B, 
or equivalent on the following areas: 


* Transmission front bearing retainer 
¢ Release lever fork and anti-rattle spring 
where they contact the release bearing hub 
* Clutch finger contact surface on release 
bearing 
2. Fill the grease groove in release bearing hub 
with lubricant C1AZ-19590-B, or equivalent. 


NOTE: Fill only the groove and remove all ex- 
cess grease from the bearing hub. If excess 
grease remains in the bearing hub, it can be 
forced onto the clutch disc splines where it 
may contaminate the clutch friction surfaces. 


3. Position the release lever and bearing in the 
flywheel housing. Be sure the lever is prop- 
erly engaged on the pivot ball. 

4. Install the transmission. If necessary, refer 
to Section 16-33. 


CLUTCH PRESSURE PLATE AND DISC 


SPECIAL SERVICE TOOL REQUIRED: 


Clutch Aligner T71P-7137-H 


Removal 


CAUTION: Do not get oll or grease on the clutch 
disc facing. Even a small trace of oil or grease 
may cause clutch grabbing or slipping. Handle 
the disc by its edges and do not touch the 
facings. 


1. Remove the transmission. If necessary, 
refer to Section 16-33. 








2. If the pressure plate will be reused, paint or 
scribe index marks on the pressure plate 
and flywheel for assembly reference. 





PRESSURE ———=—— 
PLATE ALIGNMENT 


MARKS ~— 5702-4 


3. Remove the pressure plate attaching bolts, 
the pressure plate and the clutch disc. 


NOTE: Loosen the attaching bolts one turn at 
a time to release the pressure plate spring 
tension evenly. Failure to release the spring 
tension evenly could cause distortion of the 
pressure plate. 


Installation 


1. If a new clutch is being installed, sand the 

friction surfaces on the pressure plate and 
flywheel using medium-fine emery cloth, or 
equivalent aluminum oxide paper. 
Sand lightly until the friction surfaces are 
covered with fine scratch lines that run 
across the surface. This will break the glaze 
on these surfaces and remove any carboned 
oil deposits. The new clutch dise will seat 
smoothly and quickly against the sanded 
surfaces, Before sanding the flywheel, cover 
the crankshaft pilot bearing with a clean 
shop towel. 
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REMOVAL AND INSTALLATION 
















CLUTCH PRESSURE PLATE AND DISC 


NOTE: Before installing the clutch disc, be sure 
the correct side will be facing the flywheel. A 
new disc will be stamped FLYWHEEL to indi- 
cate the correct installation direction. Installa- 
tion direction is correct when the damper 
After sanding the flywheel, remove all springs face away from the flywheel. 

traces of grit and oil film using a shop towel 
saturated with denatured alcohol. Do not 
use any petroleum-based solvents to clean 
the flywheel. 





Installation (Continued) 


4. Tighten the pressure plate attaching bolts 
one turn at a time to 20 to 25 N-m (15 to 19 
Ib-ft). 


nN 


. Coat the crankshaft pilot bearing with a 
small amount of lubricant C1AZ-19590-8, 
or equivalent. Do not use an excessive 
amount of lubricant which could be thrown 
onto the clutch friction surfaces. 


3. Position the clutch disc and pressure plate 
on the flywheel. Before installing the pres- 
sure plate attaching bolts align the index 
marks made during removal and install 
clutch aligner T71P-7137-H, or equivalent. 


CLUTCH ALIGNER 
T71P-7137-4 


PRESSURE 
PLATE 


5. Remove the clutch disc alignment tool. 








PRESSURE 
PLATE 


C5705-A 


6. Install the transmission. If necessary refer 
to Section 16-33. 
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REMOVAL AND INSTALLATION 


CRANKSHAFT PILOT BEARING 
SPECIAL SERVICE TOOLS REQUIRED: 


T58L-101-A 
T50T-100-A 
T71P-7137-C 
T71P-7137-H 


Puller Attachment 
Slide Hammer 

Pilot Bearing Replacer 
Clutch Aligner 


Removal 


NOTE: The crankshaft pilot bearing cannot 
be reused after removal. A new bearing must be 
installed. 


1, Remove the transmission. If necessary, refer 
to Section 16-33. 

2. Remove the clutch pressure plate and disc. 
If necessary, refer to the procedure in this 
section. 


CAUTION: Do not get oil or grease on the clutch 
disc facing. Even a trace of oil or grease may 
cause clutch grabbing or slipping. Handle the 
disc by its edges and do not touch the facings. 


3. Remove the crankshaft pilot bearing using 
Puller Attachment T58L-101-A and Slide 
Hammer T50T-100-A, or equivalents. 


‘SLIDE HAMMER 
TS50T-100-A 


PULLER 
ATTACHMENT 
TS8L-101-A 








Installation 





1. Coat the crankshaft pilot bearing bore with 
a small amount of Lubricant C1AZ-19590-B, 
or equivalent. 

Do not use an excessive amount of lubri- 
cant which could be thrown onto the clutch 
friction surfaces. 

2. Install the crankshaft pilot bearing using 
Pilot Bearing Replacer T71P-7137-C and 
Clutch Aligner T71P-7137-H, or equivalents. 


NOTE: The bearing seal must be facing 
outward. 


cLuTcH 
ALIGNER gesting 

THP-7137H_ ~— REPLACER 

T7A1P-7137-C 










FLYWHEEL 






5707-0 


3. Install the clutch disc and pressure plate. If 
necessary, refer to the procedure in this 
section. 


4. Install the transmission. If necessary, refer 
to Section 16-33. : 
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el 


REMOVAL AND INSTALLATION 




























ENGINE FLYWHEEL 


Removal 





1. Remove the transmission. If necessary, 
refer to Section 16-33. 

2. Remove the clutch pressure plate and disc. 
If necessary, refer to the procedure in this 
section. 

CAUTION: Do not get oll or grease on the clutch 
disc facing. Even a trace of oll or grease may 
cause clutch grabbing or slipping. Handle the 
disc by its edges and do not touch the facings. 

3. Remove the flywheel attaching bolts and 

the flywheel. 


FLYWHEEL 


CRANKSHAFT 


ATTACHING BOLT 
TIGHTEN TO 
73-87 Nm 
(66-64 LB-FT) 


C870e-A 

Installation 

1. Position the flywheel on the crankshaft and 
install the attaching bolts. 


Tighten the attaching bolts to 73 to 87 Nm 
(56 to 64 Ib-ft). 

2. Install the clutch disc and pressure plate. If 
necessary, fefer to the procedure in this 
section. 


3. Install the transmission. If necessary, refer 
to Section 16-33. 


















FLYWHEEL HOUSING DOWELS 


Removal 


Work the dowel out of the cylinder block using 
a pair of locking-type pliers. Use care to prevent 
damage to the dowel bore and the surrounding 
area. 


Installation 


Install the dowels using a sultable driver and 
hammer. Hold the dowel squarely and drive into 
the bore until fully seated. 


NOTE: A suitable driver can be fabricated from 
steel or brass dowel stock using the dimen- 
sions shown in the illustration below. 





6397 DOWEL (2 REQUIRED) 


LENGTH DIMENSION SUFFICIENT 
‘TO PROVIDE SECURE FIT 


DIAMETER 

INSIDE DOWEL. HER 
D. 
BRASS OR STEEL OF DOWEL 


DOWEL STOCK 







SPECIAL TOOL FOR INSTALLATION OF 
HOLLOW FLYWHEEL HOUSING DOWELS 


TURN DOWN TO A 
DIAMETER TO FIT |.D. 


OF DOWELS (6397) CS711-A 
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REMOVAL AND INSTALLATION 














TRANSMISSION FRONT BEARING 
RETAINER/SEAL 


SPECIAL SERVICE TOOLS REQUIRED: 


Inner Race Remover T75P-3504-G 
Slide Hammer T50T-100-A 


Removal 


1. Remove the transmission. If necessary, 
fefer to Section 16-33. 


2. Rémove the clutch release bearing and lever 
from the flywheel housing. 





RELEASE 


@\\_ BEARING 
RELEASE 










3. Remove the flywheel housing. 






. FLYWHEEL 
o.~— HOUSING 
ATTACHING 
BOLTS (4) 





4. Remove the front bearing retainer. 


FRONT BEARING 
RETAINER ATTACHING 
BOLTS (4)— REMOVAL 






5887-4 
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REMOVAL AND INSTALLATION 


TRANSMISSION FRONT BEARING 
RETAINER/SEAL 


Removal (Continued) 


! 5. Remove the front bearing retainer seal using 
Inner Race Remover T75P-3504-G and Slide 
Hammer T50T-100-A, or equivalent. 
FRONT 


BEARING 
RETAINER 


REMOVER 
T75P.3504-G HAMMER 


TS0T-100-A 
C6017-a 


Installation 


4. Install the front bearing retainer seal using 
a socket of suitable size. 


RETAINER 


6025-4 


2. Install a new gasket, align the oll drain holes 


and position the front bearing retainer on the 
transmission. 


FRONT 
BEARING 
RETAINER 


3. Install the front bearing retainer attaching 


bolts and tighten to 9 to 11 N-m (7 to 8 lb-ft). 


FRONT 
BEARING TIGHTENS 
RETAINER ATTACHING 
BOLTS TO 
9-11 Nem 
(7-8 LB-FT.) ¢6053-A 





16-029 


CLUTCH 


16-02-9 
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REMOVAL AND INSTALLATION 











TRANSMISSION FRONT BEARING 
RETAINER/SEAL 


Installation (Continued) 


4. Install the flywheel housing and tighten the 
attaching bolts to 70 to 90 N-m (52 to 67 Ib-ft). 


TIGHTEN ATTACHING 
\ BOLTS TO 
70-90 N-m (52-67 LB-FT) 













FLYWHEEL 
~~ HOUSING 
——£ ATTACHING 

BOLTS (4) 





S 


c6081-A 


5. Install the clutch release lever and bearing. 







6. Install the transmission. If necessary, refer 
to Section 16-33. 





CLUTCH PEDAL/SELF-ADJUSTER 


SELF-ADJUSTER DISASSEMBLED VIEW 






a PAWL 
f SPRING: RETAINING 
ADJUSTER cut 
PAWL oO 
ADJUSTER 








CAM 
SPRING 


5571-8 


Removal 


1. Disconnect the battery negative cable. 


2. Remove the sound-deadening panel, located 
under the instrument panel. 





16-02-10 CLUTCH 16-02-10 





REMOVAL AND INSTALLATION 


CLUTCH PEDAL/SELF:ADJUSTER 5. Remove the steering column lower shroud 
and the left lower instrument panel attach- 


Removal (Continued) ing screws. 


3, Remove the side cowl trim panel attaching 
screws. 


ATTACHING 
ATTACHING Senewe 
’ LEFT LOWER 
2 OWL SIDE SCREWS INSTRUMENT 


TRIM PANEL PANEL 


ATTACHING 
SCREWS 


6. Lower the instrument panel, disconnect the 
radio speaker wires and remove the panel. 


4 Pull tha side cowl trim panel away from the 
body, disconnect the courtesy light wiring 
and remove the panel. 


WIRING 
CONNECTOR 
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REMOVAL AND INSTALLATION 


CLUTCH PEDAL/SELF-ADJUSTER 


Removal (Continued) 


7. Wedge a block of wood approximately seven 
inches long under the clutch pedal. 


Holding the pedal above its normal position 
will disengage the clutch cable self-adjuster. 


. Raise the vehicle. 
9. Remove the clutch release lever cover. 


ATTACHING 
SCREW 


. Pull rearward on the clutch release cable 
and disengage from tho release lever. 


. Lower the vehicle. 


. Unhook the the clutch release cable from 
the self-adjuster cam. 





13. Using a suitable hook, remove the clutch 
pedal retaining clip. 


WASHER 


hie al 
CLIP / 


/ 
/ 


/ 
CLUTCH 7 
PEDAL / 


44, Remove the clutch pedal and washer from 
the shaft. 












15. Remove the pedal bushings, adjuster sec- 
tor and sector spring. 


ADJUSTER 
PAWL 


C5571-A 
16. Remove the retaining clip from the adjuster 
pawl shaft. 


17. Remove the adjuster pawl, spring, and 
shaft. 
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REMOVAL AND INSTALLATION 


CLUTCH PEDAL/SELF-ADJUSTER 


Installation 


1. Install the adjuster pawl, shaft, spring and 
retaining clip. 


2. Connect the sector spring to the clutch 
pedal and sector. Pull the sector into posi- 
tion against spring tension and secure in 
position with the pedal bushings. 


3. Lift the pawl and rotate the sector to the 
position shown in the illustration below. 


ROTATE 
SECTOR 


LOCK SECTOR IN 
POSITION 
WITH PAWL C5568-A 





4. Lubricate the bushings and pedal shaft 
with a graphite-type grease and Install the 
pedal. 


5. Install the pedal washer and retaining clip. 


6. Position the clutch release cable in the ad- 
juster sector. 








. Position the block of wood under the clutch 
pedal. 


. Raise the vehicle. 


. Connect the clutch release cable to the re- 
lease lever and install the cover. 


. Lower the vehicle and remove the block of 
wood. 


. Position the left lower instrument panel, 
connect the radio speaker wires, and install 
the attaching screws. 


. Install the steering column lower shroud. 


. Position the cowl trim panel, connect the 
courtesy light wires, and install the attach- 
Ing screws. 


. Install the sound-deadening panel. 


. Connect the battery negative cable. 


CLUTCH CABLE 


Removal 


Perform Steps 1 through 12 In the Clutch 
Pedal/Self-Adjuster removal procedure and re- 
move the clutch cable from the vehicle. 


Installation 


Position the clutch cable in the vehicle and per- 
form Steps 6 through 15 in the Clutch Pedal/ 
Self-Adjuster installation procedure. 





16-02-13 CLUTCH 


16-02-13 


a 








Cleaning: Clean the pressure plate and fly- 
wheel surfaces with a suitable solvent such as 
alcohol to be sure surfaces are free from any oil 
film. Do not use cleaners with petroleum base, 
and do not soak or wash the pressure plate in 
solvent. The clutch release bearing is lubri- 
cated and permanently sealed during manu- 
facture. Never wash or soak the bearing in 
cleaning solvent. The solvent will dissolve the 
lubricant and ruin the bearing. 


CAUTION: Do not get oil or grease on the clutch 
disc facing. Even a trace of oil or grease may 
cause clutch grabbing or slipping. Handle the 
disc by its edges and do not touch the facings. 


Dust, dirt, and oil can be removed with a vacuum 
cleaner or shop cloth soaked in alcohol. 


WARNING: Breathing asbestos dust is hazar- 
dous to your health. 


Dust and dirt present on a clutch assembly may 
contain asbestos fibers that are hazardous to 


COMPONENT 


COMPONENT INSPECTION CHART 
CLUTCH 


your health when made airborne by cleaning 
with compressed alr or by dry brushing. 


Clutch components should be cleaned using a 
vacuum cleaner recommended for use with as- 
bestos fibers. Dust and dirt from the vacuum 
should be disposed of in a manner that pre- 
vents dust exposure, such as sealed bags. The 
bag must be labeled per OSHA instructions and 
the trash hauler notified as to the bag’s 
contents. 


If a vacuum suitable for asbestos is not avail- 
able, cleaning should be done wet. If dust 
generation is still possible, technicians should 
wear government-approved toxic dust purifying 
respirators. 


OSHA requires areas where asbestos dust gen- 
eration Is possible to be isolated and posted with 
warning signs. Only technicians concerned with 
performing clutch service should be present in 
the area. 


CHECK FOR 





RELEASE BEARING 


. 


— The beari 


Roughness o1 





ing retainer 


Scoring or excessive wear on the clutch contact surface 
Excessive play by spinning it by hand 


ing should spin freely but with enough drag to 


indicate the presence of grease. 


r noise 


— Press the bearing against a flat surface and while main- 
taining pressure, rotate the bearing. 


Burrs which may cause unequal pressure on the front bear- 


— Small burrs and score marks can be polished out with 
crocus cloth. 





RELEASE LEVER 
area 


Worn release 
Loss of anti-r 


Scoring or excessive wear on the release bearing contact 


Broken or bent condition 
Worn pivot ball socket 


cable slot 
‘attle spring tension 


— The spring must hold the lever tight against the pivot 


ball. 


eee 
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COMPONENT CHECK FOR 
Funnies Sema 
TRANSMISSION FRONT BEARING © Scoring or excessive wear on the release bearing contact 
RETAINER surface 

Oil leakage past the Input shaft seal 

— Too much lubricant in the transmission, or a plugged 
transmission vent can force lubricant past the seal onto 
the input shaft. 

* Cracks or other damage 
a ee 
TRANSMISSION INPUT SHAFT * Scoring or excessive wear on the pilot bearing contact 

surface 
— The contact area must be smooth and bright, without 
grooves or ridges. 

* Worn or chipped clutch disc splines 


© Worn, galled, scored or otherwise damaged output shaft roll- 
er bearing 
ns 
PRESSURE PLATE © Scoring or excessive wear on the clutch disc contact 
surface 


Heat checking 
Warped condition 


— Using a straight edge and feeler gauge, check the 
flatness of the clutch disc surface. It must be flat to 


within 1.0 mm (0.039 in.). 


Loose or damaged clutch spring rivets 

Elongated or cracked mounting bolt holes 

Wor, bent or broken release fingers 

— The inner ends of the finger should have an even wear 
pattern. 


CLUTCH DISC e Excessive wear 
— The clutch disc is worn out If the facing material has 
worn to within 0.3 mm (0.01 in.) of the rivet heads. 


© Oil or grease contamination of the disc facing 

— Any excessive amount of lubricant on the pilot bearing 
or release bearing will find its way to the clutch disc 
facings. Too much lubricant in the transmission or a 
plugged transmission vent will force lubricant past the 
input shaft seal onto the Input shaft and clutch disc fac- 
ings. Also, a rear main bearing oil seal leak can con- 
taminate the facings. 


© Loose facing or hub rivets 


* Wom; chipped or burred input shaft splines 
— Slide the disc onto the transmission Input shaft to make 
sure It.is free on the splines. If the splines on the disc or 
shaft are burred, remove the burrs with a fine file or 
stone. 
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COMPONENT CHECK FOR 


a , 


CLUTCH DISC (Continued) — The disc splines and input shaft splines must be 


snug fit. 
© Broken or distorted torsional springs 


— Springs loose enough to rattle will not cause noise when 
the vehicle is operating. 








FLYWHEEL * Scoring or excessive wear in the clutch disc contact area 
© Cracking or heat checking 
« Excessive runout 


© Loose attaching bolts 
— Tighten the bolts to 73 to 87 N-m (56 to 64 lb-ft). 





FLYWHEEL HOUSING AND DOWELS ®» Bent, broken or missing dowels 


© Nicks or burrs which could cause misalignment of the 
housing 


* Cracks 
* Elongated or otherwise damaged bolt holes 
* Worn or damaged release lever pivot ball 
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DESCRIPTION 





The five-speed manual transmission has three 
forward reduction gear ratios, a one-to-one (4th) 
gear ratio and an overdrive (5th) gear ratio. These 
forward ratios are provided through helical-cut, 
constant-mesh gears. Reverse gear is provided 
through an idler gear which slides along a shaft to 








engage spur gears on the cluster gear and output 
shaft. All gears, except the fifth-speed gears, are 
contained in the case. The fifth-speed gears are 
located on the back of the case in the extension 
housing. 


C5BOS.A 
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DESCRIPTION (Continued) 


Five-Speed Manual Transmission 


16-33-2 





Three synchronizers are used to lock the driven 
gears to the output shaft. Two synchronizers 
provide first through fourth gears, while the third 
synchronizer provides fifth gear. The synchronizers 
are shifted by three forks attached to a common 
shift rail. A system of interlocks on the shaft 
Prevents the engagement of more than one gear at 
any one time. The shift rail extends from the shift 
lever mounted on the extension housing to the front 
of the case. At the front of the case a spring-loaded 
plunger contacts the shift rail to provide the shift 
detent. Reverse gear requires an intermediate lever 
between the shift rail and the sliding gear. The lever 


is mounted on a pivot pin which is pressed into the 
left side of the case. A spring returns the lever to the 
released position when the transmission is shifted 
Out of reverse. 


The input and output shafts are supported in the 
case on ball bearings to provide durability and quiet 
operation. The rear of the cluster gear is supported 
in the case on a roller bearing. The front of the 
cluster gear is supported on 21 needle bearings 
installed between the countershatt and cluster gear 
bore on 1985 and 1986 model units. For 1987 the 
front of the cluster gear is supported by a caged 
needle bearing. 
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SS 


POWERFLOW 


FIRST GEAR « The input gear is driving the cluster gear. 
« First gear on the cluster gear drives first gear 
RATIO—3.36:1 on the output shaft. 
* The firstisecond synchronizer hub is splined © The output shaft is driven in reduction. 
to the output shaft. 
« When the synchronizer sleeve is shifted rear- 
ward, first gear is locked to the output shaft 
through the synchronizer blocking ring, 
sleeve and hub. 


1-2 SYNCHRONIZER 
SHIFTED REARWARD 


5552-8 








SECOND GEAR + The input gear io driving the oluotor gear. 


* Second gear on the cluster gear drives sec- 


RATIO—1.81:1 ond gear on the output shaft. 


* The first/second synchronizer hub is splined ¢ The output shaft is driven in reduction. 
to the output shaft. 


« When the synchronizer sleeve is shifted for- 
ward, second gear is locked to the output 
shaft through the synchronizer blocking ring, 
sleeve and hub. 


1-2 SYNCHRONIZER 
SHIFTED FORWARD 





C5553-4 
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THIRD GEAR ¢ The input gear is driving the cluster gear. 
* Third gear on the cluster gear drives third 
RATIO—1.26:1 gear on the output shaft. 
© The third/fourth synchronizer hub is splined e The output shaft is driven in reduction. 
to the output shaft. 
© When the synchronizer sleeve is shifted rear- 
ward, third gear Is locked to the output shaft 


through the synchronizer blocking ring, 
sleeve and hub. 


3-4 SYNCHRONIZER 
SHIFTED REARWARD 














mp 
NSE 
S 





WLLL 





i: 





We 





C5554-A | 


FOURTH GEAR + The input and output shafts are now linked 
into a single shaft. 


© The input and output shafts are driven at the 
© The third/fourth synchronizer hub Is splined same speed. 
to the output shaft. 
« When the synchronizer sleeve is shifted for- 
ward, the input shaft is locked to the output 
shaft through the synchronizer blocking ring, 
sleeve and hub. 













RATIO—1.00:1 


3-4 SYNCHRONIZER 
SHIFTED FORWARD 






SS 


WT 
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FIFTH GEAR * The input gear is driving the cluster gear. 











© Fifth gear is pressed onto the cluster gear and 
drives the fifth gear on the output shaft. 
* The fifth gear synchronizer is splined to the © The output shaft is driven in overdrive. 
output shaft. 
* When the synchronizer sleeve is shifted rear- 
ward, fifth gear Is locked to the output shaft 
through the synchronizer blocking ring, 
sleeve, and hub. 5TH 
GEAR 
SYNCHRONIZER 
SHIFTED 
REARWARD 


RATIO—0.83.1 


C5SSE-A 


REVERSE GEAR * The input gear is driving the cluster gear. 
2 ¢ The reverse gear on the cluster gear drives the 
RATIO—3.36:1 reverse idler gear. 
© Toreverse output shaft rotation, an idler gear * The idler gear drives the gear on the output 
is shifted into position between the reverse shaft. 
gear on the cluster gear and the reverse gear ‘ - 
on the output shatt. © The idler gear reverses the rotation of the out- 


. put shaft and drives it in reduction. 
* The reverse gear on the output shaft is 


machined into the outside diameter of the 
first/second synchronizer sleeve. The sleeve 
is splined to the output shaft through the 
firstisecond synchronizer hub. 














UR 


REVERSE 
IDLER GEAR 

SHIFTED 

FORWARD 5557-0 








16-33-6 


FIVE-SPEED MANUAL TRANSMISSION 


16-33-6 


eS 


POWERFLOW 





OVERDRIVE 


Gears one through three are reduction gears 
because the Input shaft has to turn more than 
once to produce one turn at the end of the out- 
put shaft. For example, in first gear the input 
shaft turns almost three and a half times to pro- 
duce a single output shaft rotation. Shifts to 
second and third require fewer and fewer input 
shaft turns to produce a single output shaft 
rotation. This reduction between input and out- 
put shaft rotation is accomplished through the 
input, cluster and output shaft gear ratios. 


When the transmission is shifted into fourth 
gear, the third/fourth synchronizer locks the 
input shaft to the output shaft to form a single 
shaft. The locked shafts transmit engine torque 
from the clutch to the driveshaft in a one-to-one 
ratio. 


In fourth gear, each time theengine, clutch and in- 
put shaft make a single rotation, the output shaft 
and driveshaft also make a single rotation. 


In overdrive, the Input shaft will turn less than a 
complete revolution to produce a full revolution 
of the output shaft. In overdrive, the input-to- 
output gear ratio becomes less than one. Each 
time the input shaft makes about eight-tenths 
of a turn, the output shaft makes one complete 
turn. In effect, the output shaft and driveshaft 
are now turning faster than the input shaft, 
clutch and engine. 


For fuel economy the XR4Ti overdrive gear 
allows a reduction in engine speed without re- 
duction of vehicle speed. On the top end, over- 
drive allows increased vehicle speed within the 
rpm and torque capabilities of the engine. 













REMOVAL AND INSTALLATION 


TRANSMISSION 


Removal 


1. Wedge a block of wood approximately 
seven inches long under the clutch pedal. 


Holding the pedal above its normal position 
will disengage the clutch cable self ad- 
juster. 


2, Open the hood, disconnect the battery 
negative cable, and raise the vehicle. 


SUPPLEMENT 1 





3. Remove the nuts attaching the catalytic 
converter inlet pipe to the turbocharger. 


4, Remove the attaching nuts at the catalytic 
converter outlet-to-muffler inlet flange and 
the catalytic converter support bracket. 

5. Remove the catalytic converter and inlet 
pipe as an assembly. 

6. Remove the driveshaft. If necessary, refer 
to Section 15-60. 

7. Install a suitable plug in the extension 
housing seal to prevent fluid leakage. 

8. Remove the starter. If necessary, refer to 
Section 28-02. 

9. Remove the front stabilizer bar to body 
U-brackets and the body stiffener rod. 

10. If equipped, remove the transmission air 
baffie. A removal and Installation procedure 
is Included in the fluld level check pro- 
cedure found at the end of this section. 

11. Position a block of wood between the stabi- 
lizer bar and the body side rail. 

12. Support the transmission with a suitable 
transmission jack. 

13. Remove the bolt attaching the rear mount 
to the transmission. 

44. Remove the bolts attaching the rear mount 
to the body and remove the mount. 

15. Loosen the engine mount attaching nuts 
until only two or three threads are visible on 
the end of the stud. 

16. Position a block of wood against the engine 
oil pan and raise the front of the engine us- 








ing a suitable stand. 
Raise the engine until the stud nuts on the 
engine mounts contact the crossmember. 
As the engine tilts downward, lower the 
transmission jack. 

17. Disconnect the wire to the back up light 
switch. 

18. Disconnect the wire to the neutral safety 
switch. 


19. Remove the attaching bolts and raise the 
transmission shift lever out of the exten- 
sion housing (TORX No. 40). 


20. Remove the snap ring and pull the speedom- 
eter cable out of the extension hou 
21, Remove the clutch release lever cove 
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REMOVAL AND INSTALLATION 











































TRANSMISSION 
Removal (Continued) 
22. 


23. 


24. 
25. 
. Remove the four remaining flywheel hous- 


27. 


Installation 
1. 


. Install the engine rear cover attaching bolt. 


. Remove the stand and block of wood sup- 
. Raise the transmission jack until the trans- 


. Tighten the engine mount stud nuts to 68 to 


Pull rearward on the clutch release cable 
and disengage from the release lever. 
Removethe attaching screws from the speed- 
ometer cable routing clips (two places). 
Position the cable out of the way on the left 
side of the vehicle. 

Remove the bolt attaching the engine rear 
cover plate to the flywheel housing. 
Remove the flywheel housing attaching bolts 
located at the top of the housing. 


Ing attaching bolts. 
Pull the transmission rearward until the fly- 
wheel housing contacts the body. 

Raise the rear of the transmission and pull 
rearward to clear the body. 

Lower the rear of the transmission and pull 
rearward to remove. 


Align the transmission input shaft with the 
clutch pressure plate and push the trans- 
mission forward until the flywheel housing 
contacts the body. 

Raise the rear of the transmission, as nec- 
essary, to clear the body. 

Lower the rear of the transmission and 
push forward into position. Rock the trans- 
mission slightly to align the input shaft and 
clutch disc splines. 

Use care to prevent damage to the transmis- 
sion pilot bearing in the end of the crankshaft. 
Install the flywheel housing attaching bolts, 


Tighten the bolts to 38 to 51 N-m (28 to 3e 
lb-ft). 





Tighten the bolt to 38 to 51 N-m (28 to 38 
Ib-tt). 


porting the engine. 
mission is in its normal position. 


95 N-m (50-70 lb-ft). 








11. 


12. 


13. 
14, 


15. 


16. 


17. 


18. 


19. 
20. 


23. Install the converter inlet-to-turbocharger 


24, 


25. Lower the vehicle, connect the battery 


7 
8. 


. Connect the back up light switch wire. 
10. 


. Install the catalytic converter. 
22. Install the flange attaching nuts at the con- 


. Remove the block of wood holding the 





Lower the transmission. 


Position the shift lever and install the at- 
taching bolts. 





Connect the wire to the neutral safety 
switch. 

Position the speedometer cable in the ex- 
tension housing and install the snap ring. 
Install the attaching screws in the speed- 
ometer cable routing clips. 

Raise the transmission. 

Position the rear mount and install the body 
attaching bolts. 

Tighten the bolts to 34 to 48 N-m (25 to 35 
Ib-ft). 

Install the rear mount to transmission at- 
taching bolt. 

Tighten the bolt to 68 to 95 N-m (50 to 70 Ib-ft). 
If equipped, install the transmission air baf- 
fle. A removal and Installation procedure is 
included in the fluid level check procedure 
found at the end of this section. 

After removing the block of wood, install 
the stabilizer bar U-brackets and the body 
stiffener rod. 

Tighten the attaching bolts to 45 to 56 N-m 
(33 to 41 Ib-ft). 

Connect the clutch cable to the release 
lever and install the cover. 

Install the starter. 

Remove the plug from the extension hous- 
ing and install the driveshaft. 





verter outlet-to-muffler inlet connection. 


attaching nuts. 


Align the exhaust system and tighten the 
attaching nuts to 28 to 40 N-m (21 to 30 Ib-ft) 
at the converter outlet and to 34 to 48 N-m 
(25 to 35 Ib-ft) at the turbocharger. 








negative cable, and close the hood. 






clutch pedal. 
Press the clutch cable to the floor several 
times to adjust the clutch cable freeplay. 


SUPPLEMENT 1 








16-33-8 


FIVE-SPEED MANUAL TRANSMISSION 


16-33-8 


SS 


REMOVAL AND INSTALLATION 


EXTENSION HOUSING SEAL 


SPECIAL SERVICE TOOLS REQUIRED: 


Seal Remover 171P-7657-A 
Seal Replacer T71P-7095-A, 
Extension Housing Bushing 

Replacer (Adapter used with 

T71P-7095-A) T74P-7095-A 
Removal 


1. Remove the driveshaft. If necessary, refer 
to Section 15-60. 


2. Remove the extension housing seal using 
Seal Remover T71P-7657-A, or equivalent. 


EXTENSION 
HOUSING 

SEAL REMOVER 
T71P-7657-A 





C5578-A 








Installation 


1. Install a new seal using Seal Replacer T71P- 
7095-A and Extension Housing Bushing 
Replacer T74P-7095-A, or equivalents. 


EXTENSION 
HOUSING 
SEAL 
REPLACER 
‘T71P-7095-A 


eOUSN. EXTENSION HOUSING 


SEAL BUSHING REPLACER 


—7052 T74P-7095-A C5579-A 


2. Install the driveshaft. If necessary, refer to 
Section 15-60. 





EXTENSION HOUSING BUSHING 


SPECIAL SERVICE TOOLS REQUIRED: 


T71P-7657-A 
T71P-7095-A, 


Seal Remover 
Seal Replacer 


Extension Housing Bushing 
Replacer (Adapter used with 
171P-7095-A) 


Bushing Remover 
Bushing Installer 
Bushing Replacer Adapter 


T74P-7095-A 
T77L-7697-E 
T77L-7697-F 
T85M-7697-B 


Removal 


1. Remove the driveshaft. If necessary, refer 
to Section 15-60. 


2. Remove the extension housing seal using 
Seal Remover T71P-7657-A, or equivalent. If 
necessary, refer to the procedure in this 
section. 
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REMOVAL AND INSTALLATION 







EXTENSION HOUSING BUSHING 
Removal (Continued) 


3. Remove the extension housing bushing 
using Bushing Remover 177L-7697-E, or 
equivalent. 







EXTENSION 
HOUSING 
BUSHING 









EXTENSION 

HOUSING 
SEAL REMOVER 
TT7L-7697-E 















Installation 


1. Install a new bushing using Bushing Re- 
placer T77L-7697-F and Heplacer Adapter 
T85M-7697-B, or equivaients. 


EXTENSION 
HOUSING 






BUSHING 
REPLACER 
TITL-7697-F 






EXTENSION REPLACER 
HOUSING ADAPTER 
BUSHING  185M-7697-B 


5581-8 






















NOTE: The replacer adapter must be used to 
set the bushing depth in the extension housing. 


EXTENSION HOUSING 
BUSHING REPLACER 
T77L-7697-F 


REPLACER 
ADAPTER 
T85M-:7687-B 
(MUST BE USED TO SET 


BUSHING DEPTH) 8582-4 


2. Install a new seal using Seal Replacer T74P- 
7095-A and Extension Housing Bushing 
Replacer T74P-7095-A, or equivalents. If 
necessary, refer to the procedure in this 
section. 


3. Install the driveshaft. If necessary, refer to 
the procedure in Section 15-60. 













SHIFT LEVER AND BOOT 


Removal 


1. Remove the shift knob. 

2. Remove the console bezel 
screws and bezel. 

3. If equipped with power windows, raise the 
bezel, disconnect the wiring connectors from 
the power window switches and remove the 
bezel. 

. Remove the shift boot and foam insulator. 


attaching 


. Remove the screws attaching the shift lever 
boot retainer to the floor pan and remove 
the retainer. 


. Remove the shift lever attaching screws 
using a No. 40 torx socket. 


. Remove the shift lever. 
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REMOVAL AND INSTALLATION 








SHIFT LEVER AND BOOT 
Installation 


1. Position the shift lever and install the 
attaching bolts. 


Tighten the attaching bolts to 21 to 26 Nm 
(16 to 19 Ib-tt). 


, Position the boot retainer and install the 


attaching screws. Tighten the attaching 
screws to 0.8-1.0 N-m (7 to 9 Ib-in). 

. Install the shift lever boot and foam 
insulator. 


. If equipped with power windows, connect 
the wiring to the switches and position the 
console bezel. 


. Install the console bezel attaching screws. 
6. Install the shift knob. 


DISASSEMBLY AND ASSEMBLY 


























TRANSMISSION 

SPECIAL SERVICE TOOLS REQUIRED: 
Holding Fixture T57L-500-B 
Dummy Shatt Tr4P-7111-B 
Puller T71P-19703-B 
Step Plate DB0L-630-A1 
Fabricated Puller Using: 

— 7/8 in. Socket, 3/8 in. Drive 

— Flat Washer 

— M8 Nut 

— M8 x 1.25P x 66 mm Bolt 

Differential Cup Replacer TITF-4222-A 
Pinion Bearing Cone 

Remover D79L-4621-A 
Bearing Cone Remover T71P-4621-B 
Inner Race Remover T75P-3504-G 
Slide Hammer T50T-100-A 
Puller T58L-101-A 
Bearing Cone Replacer T53T-4621-B 
Axle Bearing/Seal Plate T75L-1165-B 
Center Bearings Replacer T77J-7025-K 
Pinion Bearing Cone 

Replacer T62F-4621-A 





T75L-7025-J 





Forcing Screw 















D80L-630-3 

T77J-7025-N 
T77L-7025-C 
T57L-4621-B 


Step Plate 
Adjustable Frame Press 


Bearing Replacer Tube 


Front Cover Aligner 
36 mm or 1-7/16 Inch 
12 point socket 


Disassembly 


1. Remove the clutch release lever and 
release bearing from the flywheel housing. 
RELEASE 
BEARING 
—7548 RELEASE 
LEVER 





f 

FLYWHEEL 

HOUSING 

SNK BOLTS (4) 

© 2 REMOVAL 
= 8392 
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DISASSEMBLY AND ASSEMBLY 







TRANSMISSION 





Disassembly (Continued) 


3. Mount the transmission in Holding Fixture 
T57L-500-B, or equivalent, and remove the 
speedometer driven gear from the exten- 
sion housing. 











‘T57L-500-B 





5961-0 













4, Remove the backup light switch and neutral 
safety switches from the extension 
huusing. 








NEUTRAL 


SAFETY SAU 
SWITCH a 
SWITCH C5962-A 


—15520 








5. Remove the transmission cover attaching 
bolts. 





COVER 
ATTACHING 
BOLT— 
REMOVAL 


C5589-A 


6. Remove the transmission cover and gasket. 
Discard the gasket. 
lurn tne transmission over and allow the oll 
to drain from the case into a suitable 
container. 






TRANSMISSION 
COVER 
7222 





C5725-4 
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DISASSEMBLY AND ASSEMBLY 












10. Shift the transmission into reverse gear to 
gain access to the offset lever roll pin and 
remove the offset lever roll pin using a 
1/8-inch pin punch. 







TRANSMISSION 











Disassembly (Continued) 






7. Remove the plug from the shift detent bore. 


8. Using a small magnet, remove the detent 
spring and detent plunger. 


DETENT 
‘SPRING 





118” PIN 


OFFSET 
LEVER 


CS965-A 








9. Using a brass drift and hammer, drive the 
welsh plug out of the extension housing. 


11. Remove the offset lever and roll pin from 
the extension housing. 


oo 
> 


BOI : 
EXTENSION SSS —£646625-8 
HOUSING C5964. 





C5592.A 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 
Disassembly (Continued) 


12, Remove the fifth-gear interlock plate at- 
taching bolts. 


ATTACHING 


INTERLOCK y J 


ease SS) C5688 








13. Remove the fifth-gear interlock plate, 
detent spring, and detent plunger. 






DETENT 
PLUNGER/ 
—7233 
SPRING 








i 


C5970-A 















~ HOUSING 
BOLTS (6) 





14. Remove the extension housing attaching 
bolts. 





EXTENSION 





REMOVAL 


5971-8 








15. Remove the extension housing and gasket. 
Discard the gasket. 


EXTENSION 
HOUSING 
GASKET —7A039 


788 cs072-A 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 17. Remove the shift rail and the fifth-gear 
Disassembly (Continued) interlock: 
Pull the shifter shaft out of the transmis- 


16. Using a 1/8-inch pin punch and hammer, sion using a twisting motion. 
remove the shift rail roll pin. 


GEAR 
INTERLOCK 
—7D383 

C5588-A 


18. Remove the shift interlock for the first/ 
second and third/fourth shift forks. 











1ST/2ND 
SHIFT 
FORK 
7230 
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19. Remove the first/second and third/fourth shift 
forks. 







4ST/2ND 


C5560-A 


20. Remove the fifth-gear shift fork. 


STH sin 


ie, 
SYNCHRONIZER “| iL 
c5600- 














21, Remove the fifth-gear synchronizer snap ring. 


5TH GEAR 
'SYNCHRONIZER 


C559B-A 








22. Slide the fifth gear and synchronizer assembly 
rearward until it stops against the speedometer 
gear. 


5TH GEAR/ 
SYNCHRONIZER 
ASSEMBLY 






SPEEDOMETER 
GEAR 


cs722.8, 
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Five-Speed Manual Transmission 


16-33-16 





23. To prevent rotation of the mainshaft and cluster 
gear, shift the transmission into first and 
reverse gears. 

To hold the reverse idler gear in position, 


stretch a rubber band from the reverse lever to 
a cover bolt screwed into the transmission 


case. 





1ST/2ND_ 
GEAR 
SYNCHRONIZER 


C5976-A 


NOTE: The cover bolt can remain in place because 
it will also be needed during assembly of the 
transmission. 








NOTE: Steps 24 and 25 are NOT required for 1987 
and later model units. Go directly to Step 26 for such 
models. 

24. Partially install Dummy Shaft T74P-7111-B, or 
equivalent, through the front of the case to 
support the cluster gear during removal of the 
fifth gear. 








DUMMY 
SHAFT 
T74P-7111-B 





C8977-4 











25. Pull the countershaft out of the cluster gear 
from the rear, allowing the dummy shaft to 
follow the countershaft. Do not allow the 
dummy shaft to move any further into the case 
than the point where its end is flush with the 
front exterior face of the case. 





COUNTERSHAFT 
=n g 


c59786-8 











26. Remove the staking from the fifth-gear 
attaching nut. 





ATTACHING 
NUT 


—E820117-S2 





REV, 06/67 
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27. Using a 36mm or 1-7/16 inch 12-point socket, 
remove the fifth-gear attaching nut. 





/ 36 MMI 7/16 IN. 
oH 142 POINT 
Gene SOCKET 
CSS79.A 





28. Remove the fifth gear using Puller T71P- 
19703-B with two legs and Step Plate D80L- 
630-A1. Be sure the puller jaws are fully 
engaged with the underside of the gear. 





STEP 
PLATE 
D80L-630-A1 





GEAR 
7144 


PULLER 
T71P-19703-B 
(USE TWO LEGS ONLY) 
5980-4 











——— 


29. Remove the cluster gear rear bearing snap ring 
from the adapter plate. 


ADAPTER 
PLATE 





CLUSTER 











REV. 08/87 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Five-Speed Manual Transmission 
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30. Remove the cluster gear rear bearing and 
thrust washer when they drop out of the adapter 
plate. 








CLUSTER 
GEAR 
BEARING 
—7F431 





5982-8 











NOTE: Step 31 is NOT required for 1987 and later 
model units. Go directly to Step 32 for such models. 


31. Push the dummy shaft rearward until it just 
clears the front of the transmission case and 
allows the cluster gear to drop into the bottom 
of the case. 





5984.8 


32. Remove the front bearing retainer attaching 
boits. 





FRONT BEARING 
RETAINER ATTACHING 
BOLTS (4)— REMOVAL 


C6983 

















REV, 08/87 
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16-33-19 





33. Remove the bearing retainer and gasket. 
Discard the gasket. 





GASKET 
FRONT 70st 
. BEARING 
RETAINER , 
Aes 5986-8 








34. Remove the input shaft and bearing as an 
assembly. 


SHAFT! 
BEARING 
ASSEMBLY 


5987-4 











35. If the fourth-gear blocking ring does not come 
out with the input shaft, reach into the case and 
remove it from the third/fourth gear 
synchronizer. 





FOURTH 
GEAR 
BLOCKING 
RING 


N07 C5966-A 








36. Remove the output shaft front roller bearing 
from the input shaft. 





OUTPUT 
SHAFT 

ROLLER 

BEARING 
—7600 


5989-8 











REV. 08/87 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Five-Speed Manual Transmission 
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7-7 ea) 
37. Remove the output shaft and adapter plate as 


an assembly through the rear of the case. 
Remove and discard the adapter plate gasket. 


OUTPUT 
SHAFT/ 
ADAPTER 
PLATE 





C5890-A 





40. For 1987 and later models, remove caged roller 
bearing using a hammer and sharp chisel. 


COUNTERSHAFT 
SUPPORT 





bo © (ORs 
CP CLUSTER GEAR 

t 7113 
CAGED ROLLER 


BEARING Sean 











38. Remove the cluster gear. 





—7113 c5991-4 








NOTE: Step 39 is NOT required for 1987 and later 
model units. Go directly to Step 40 for such models. 


39. Remove the dummy shaft from the cluster gear. 
Carefully remove the spacers and bearing 
needles from the front end of the cluster gear. 








COUNTERSHAFT 
=m 


sv" CLUSTER GEAR 
S 7113 
BEARING Lizz, BEARING 
SPACER >) eee 

7125 o 





5992-8 








41. Fabricate a puller using: 
¢ 3/8-inch drive, 7/8-inch socket 
« Flat washer 
© M8 X 125P nut 
« M8 X 125P X 60mm bolt 


MB x 125P x 60 





3/8" FLAT 
WASHER 


~ 
we 


5993-4 


7/8" SOCKET, 
318" ORIVE 








REV, 086/87 
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DISASSEMBLY AND ASSEMBLY (Continued) 


42. Assemble the puller and turn the nut clockwise 
to remove the reverse idler gear shaft. 










5996-4 








43. Remove the reverse idler gear and shaft. 


REVERSE 
IDLER 
GEAR 
—144 


me m IOLER 
BR = GEAR 
SHAFT 


7140 
c5995.4, 


Five-Speed Manual Transmission 








16-33-21 





44, Remove the C-clip attaching the reverse lever 
to the lever pivot pin. 


REVERSE 
SHIFT 
LEVER 
—7K002 


° 
¢-CLIP 
—E663209-$71 






5896-4 


45. Remove the reverse shift lever and return 
spring from the pivot pin. 








46. Remove the magnet from the case. Do not drop 
the magnet. It is ceramic and easily broken. 


CASE 





5997-4, 
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DISASSEMBLY AND ASSEMBLY (Continued) 
Output Shaft 3. nema the retaining ring and thrust washer 
alves. 
Disassembly 
1. Remove the snap ring retaining the third/fourth THRUST 
gear synchronizer. Mates: 


SRDI4TH GEAR 
SYNCHRONIZER 









\) RETAINING 
RING 
NY SNAP \ —TAOAG 
\ RING . 6000-4 
n cs998.8 








4. Remove second gear and the second-gear 
blocking ring. 
2, Remove the third/fourth synchronizer, third- 


gear blocking ring and third gear as an 





assembly. SECOND GEAR 
BLOCKING RING 
—7107 
SYNCHRONIZER! 
THIRD BLOCKING 





GEAR RING 
—TB340 “ 


C6001-A 


\ NOTE: A snap ring is installed on the second gear to 


5999-4 Prevent synchronizer overtravel. If necessary 


remove the snap ring from the gear. 
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EEE al 


DISASSEMBLY AND ASSEMBLY 


OUTPUT SHAFT 


Disassembly (Continued) 


5, Make an alignment mark on the first/sec- 
ond synchronizer sleeve and hub. 


NOTE: The synchronizer sleeve and hub are 
matched during manufacture and should be re- 
assembled in the exact same position. The 
marks will provide the necessary alignment ref- 
erence during assembly. 


4ST/2ND 


GEAR ALIGNMENT 
SYNCHRONIZER 


MARKS. 






c6002-A 








6. Remove the firstisecond synchronizer sleeve, 
inserts, and spring. 


SYNCHRONIZER 
SLEEVE 








SYNCHRONIZER 
INSERT 


SPRING 
SYNCHRONIZER =7109 


LQ 
INSERTS ———» QO 
A044 S 4 yy 
C6003-A 


ese 





7. Mark the positon of the speedometer. gear 
on the output shaft and remove the gear us- 
ing a press and Pinion Bearing Cone Re- 
mover D79L-4621-A, or equivalent. 


NOTE: The first/second synchronizer hub can- 
not be removed from the output shaft. If the hub 
or sleeve is damaged or worn, the synchronizer 
and shaft will have to be replaced as an assem- 
bly. The synchronizer springs and inserts are 
available separately for service replacement. 







SPEEDOMETER 
PINION GEAR 
BEARING 17285 
CONE REMOVER 
D79L-4621-A 








8. Remove the fifth-gear synchronizer snap 
ring from the output shaft. 


5TH GEAR 
SYNCHRONIZER 
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FIVE-SPEED MANUAL TRANSMISSION 16-33-24 
LT 


DISASSEMBLY AND ASSEMBLY 






OUTPUT SHAFT 


Disassembly (Continued) 


5TH GEAR/ 
SYNCHRONIZER 
ASSEMBLY 








9. Remove the fifth gear and synchronizer 
assembly. 





C6006-A 


10. Remove the outpul shall rear bearing snap 
ring. 


REAR 
BEARING 





















11. Press the output shaft out of the rear 
bearing. 


NOTE: Be sure the adapter plate and bearing 
are properly supported before pressing on the 
shaft. Failure to provide proper support could 
damage the bearing and plate. 





BEARING 
—7065 


ADAPTER 
PLATE 
7005 





12. Remove the oil slinger. 
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DISASSEMBLY AND ASSEMBLY 











OUTPUT SHAFT OUTPUT SHAFT BEARING 


Disassembly (Continued) Removal 


13. Remove the first-gear synchronizer and 1. Remove the snap ring from the adapter 
blocking ring. 


FIRST GEAR 
—7100 
BLOCKING 
RING 
—7107 ADAPTER 
PLATE 
—7005 










14. Remove the synchronizer insert spring. 2. Remove the bearing using a press and 
Differential Cup Replacer T77F-4222-A, or 


equivalent. 











DIFFERENTIAL 
BEARING 
cup 
REPLACER 
T77F-4222-A 


PRESS 
RAM 


ADAPTER 
PLATE 


SYNCHRONIZER 
INSERT 


SPRING 
—7109 








C6013-A 
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| SEE 


DISASSEMBLY AND ASSEMBLY 


INPUT SHAFT BEARING 


Removal 


1. Remove the snap ring from the input shaft. 


BEARING INPUT 


SHAFT 
—7017 


2. Remove the snap ring from the bearing. 


BEARING 
—7025 















3. Remove the bearing using Bearing Cone 
Remover T71P-4621-B, or equivalent, and a 
press, Make sure the bearing inner race is” 
fully supported. 


= ey 





PINION 
BEARING 
CONE. 
REMOVER 
‘T71P-4621-B 


FRONT BEARING RETAINER SEAL 


Removal 


1. Remove the front bearing retainer seal 
using Inner Race Remover T75P-3504-G and 
Slide Hammer T50T-100-A, or equivalent. 


REMOVER 
7 SLIDE 
TISP.3504-G HAMMER 
TSOT-100-A 
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DISASSEMBLY AND ASSEMBLY 


SHIFTER SHAFT SEAL 


Removal 


1. Remove the shifter shaft seal from the exten- 
sion housing using Puller T58L-101-A and 
Slide Hammer T50T-100-A, or equivalent. 


SHIFTER 





HAMMER 
TSOT+100-A 


NOTE: The shifter shaft bushing is not serviced 
separately. If the bushing is damaged or worn, 
replace the extension housing. 





SYNCHRONIZER 


Disassembly 


4. Remove the hub, blocking ring, insert retainer 
and fifth gear from the fifth-gear synchronizer. 


SYNCHRONIZER 
STH GEAR =T8218 


SYNCHRONIZER 
—TA044 


SYNCHRONIZER 
BLOCKING 
RING 
7107 


6019-4 


—7L049 













NOTE: Before disassembling a synchronizer, 
make an alignment mark on the hub and sleeve. 
The synchronizer sleeve and hub are matched 
during manufacture and should be reassem- 
bled in the exact same position. The marks will 
provide the necessary alignment reference. 





MAKE ALIGNMENT 
MARKS BEFORE 


DISASSEMBLING ©6020-A 


2. Using a small screwdriver, remove the insert 
springs and inserts. 


3. Slide the hub out of the sleeve. 


SLEEVE INSERT 


SPRING 
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16-33-28 FIVE-SPEED MANUAL TRANSMISSION 16-33-28 
Se 


DISASSEMBLY AND ASSEMBLY 


COMPONENT INSPECTION CHART 
MANUAL TRANSMISSION 


NOTE: Before inspecting the transmission components, wash them thoroughly in cleaning solvent and dry 


with compressed air, 


COMPONENT 


CHECK FOR 





CASE, ADAPTER PLATE AND EXTEN- 
SION HOUSING 


INPUT SHAFT 


BEARING RETAINER 


INPUT SHAFT ROLLER BEARING 





Threaded holes that are stripped, cross threaded or other- 
wise damaged 

Nicks or burrs on the machined faces that could cause 
misalignment of the flywhee! housing, adapter plate or 
extension housing 


¢ Cracks 


A loose or damaged reverse shift lever pivot pin 

Evidence that the output shaft or cluster gear ball bearings 
may have spun in the adapter plate 

Evidence that the input shaft ball bearing may have spun in 
the case 

Worn or damaged extension housing shifter shaft bushing 
Oversized bores where the countershaft, shifter shaft and 
reverse idler shaft enter the case 


Scoring or galling of the pilot bearing surface 

Worn, nicked or broken clutch plate splines 

Worn, chipped or cracked gear teeth 

Evidence that the ball bearing inner race has spun on the 
shaft 

Scoring or pitting in the shaft seal area 

Worn (rounded off), chipped or broken synchronizer teeth 
Worn or rough roller bearing bore 

Worn, galled or scored blocking ring taper 


Scored, worn or pitted release bearing surface 
Cracks 
Damaged seal bore 


Bent, broken or worn roller cage 


¢ Worn or rough roller bearing bore 


Scoring, galling, pitting or other damage to the bearing 
rollers 


Chipping, galling and wear on each gear tooth 

Worn (rounded off), chipped or broken synchronizer teeth 
Worn, galled or scored blocking ring taper 

Roughness or scoring on thrust surfaces 

Worn or damaged bore 

Damaged or loose speedometer gear 

Thrust surface wear 


Heavy grooving or glazing of synchronizer cone surface 
cCs692.A 
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na 


DISASSEMBLY AND ASSEMBLY 













COMPONENT INSPECTION CHART 
MANUAL TRANSMISSION (Continued) 


OUTPUT SHAFT 




















. 


Scored, galled or worn gear surfaces 

Worn, nicked or broken synchronizer splines 

Evidence that the ball bearing inner race has spun on the 
shaft 

Worn, nicked or broken slip yoke splines 

Scoring or galling of the roller bearing pilot 

Loose or damaged first/second synchronizer hub 
Damaged snap ring grooves 

Restricted lubrication holes 

Cracks 

Bent or twisted condition 


















CLUSTER GEAR AND 
COUNTERSHAFT 


Chipping, galling and wear on each gear tooth 
Evidence that the ball bearing inner race has spun on the 
shaft 

Bent condition 

Damaged threads 

Scored, galled or worn shaft surfaces 

Worn or rough needle bearing bore 


eee 





COUNTERSHAFT NEEDLE 
BEARINGS 





© Scoring, galling, pitting or other damage to the needle 
bearings. Always replace the bearings as a set. 





SNAP RING 





Loss of tension 
Bent or twisted condition 
Worn snap ring surface 
























SHIFT RAIL AND SHIFT FORKS Bent shift rail 
Damaged shift rail roll pin holes 
Damaged offset lever 

Worn, cracked or damaged shift forks 


Worn offset lever bushing 





eveee 





SHIFT INTERLOCKS AND DETENTS 





Worn detent plunger 
Loss of detent plunger spring tension 

Damaged selector roll pin, pin hole or shaft 

Worn or damaged interlock “C” plate 

Worn, bent or broken fifth-gear lock plate 

Damaged fifth-gear interlock springs, selector pin, bushing 
or plunger 


ccse92- 
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DISASSEMBLY AND ASSEMBLY 


COMPONENT INSPECTION CHART 
MANUAL TRANSMISSION (Continued) 


REVERSE SHIFT LEVER AND Bent, broken or cracked reverse shift lever 
SHAFT Loss of return spring tension 

Worn or bent pivot pin 

Loss of retaining clip tension 

Worn or broken shift fork 

Worn or scored reverse gear shaft 


SYNCHRONIZERS AND BLOCKING First/second synchronizer hub loose on output shaft 
RINGS Worn synchronizer inserts 
Loss of insert spring tension 
Damaged insert springs 
Rounded teeth on the synchronizer hub and sleeve 
Chips or burrs on the synchronizer teeth 
Worn or damaged synchronizer hub splines 
Worn or scored shift fork groove 
Widened blocking ring slots 
Rounded blocking ring teeth 
Cracked blocking ring 
Worn blocking ring 
— Inside taper should show fine grooves. 
— To check for wear, position the blocking ring on the 
matching gear taper, rotate it until it stops and check 
the ring-to-ring clearance. Clearance should be 0.7 mm 
minimum (0.028 in.). 


BALL BEARINGS Lubricate bearing raceways with a slight amount of clean 
transmission oil. Turn the bearing back and forth slowly 
until the races and balls are coated. 

Hold bearing by inner ring in a vertical position. Vertical 
movement between inner and outer rings is acceptable. Spin 
outer ring several times by hand (do not use an air hose). If 
roughness or vibration is noticeable or outer ring stops 
abruptly, the bearing should be cleaned again and 
relubricated. Roughness in a bearing is usually caused by 
foreign particles in the bearing, which come from inside the 
transmission case. If bearing is still rough after cleaning and 
relubricating three times, it must be replaced. 

Hold bearing by inner ring in a horizontal position with snap 
ring groove up. Spin outer ring several times by hand (do not 
use an air hose). If the bearing is still rough after cleaning 
and relubricating three times (if not done in Step 2), it must 
be replaced. If the bearing passes the visual inspection and 
spin tests, It should be reinstalled in the transmission. 


C5692. 
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DISASSEMBLY AND ASSEMBLY 
——————— 
SYNCHRONIZER 


Assembly 


1. Align the reference marks made during dis- 
assembly and slide the synchronizer sleeve 
over the hub. 


CAUTION: When assembling the fifth gear syn- 
chronizer, make sure the beveled side of the syn- 
chronizer sleeve faces the synchronizer hub. 


oe 












BEVELED 
SIDE TOWARD 
SYNCHRONIZER 
HUB/REAR OF 
TRANSMISSION 


5TH GEAR 
SYNCHRONIZER 


SLEEVE 5562-0 





SYNCHRONIZER 












5TH GEAR 
SYNCHRONIZER 
—TA044 
FIFTH 
GEAR ™ 
—7K316 
Yy SYNCHRONIZER 
¥ Yi BLOCKING 
é RING 
INSERT 107 
RETAINER Gayida 
—7L049 





NOTE: The sleeve and hub have an extremely 
close fit and must be held square during as- 
sembly to prevent jamming. Do not force the 
sleeve onto the hub. 








install the inserts and springs. The hooked 


end of the springs engage the same insert 

but rotate away from the insert in opposite 

directions. 
NOTE THE SPRINGS 
ROTATING AWAY 
FROM THE SAME 


INSERT BUT IN 
OPPOSITE DIRECTIONS 


INSERTS 








SLEEVE 


RETAINING SPRINGS 
3. Install the insert retainer, gear, blocking 
ring, and hub in the fifth-gear synchronizer. 


FRONT BEARING RETAINER SEAL 


8023-8 





Installation 


1. Install the front bearing retainer seal, using 
a socket of suitable size. 





SOCKET 





RETAINER 
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DISASSEMBLY AND ASSEMBLY 






INPUT SHAFT BEARING 










Installation 


1. Install the input shaft bearing using a Press 
Pinion Bearing Cone Replacer T53T-4621-B 
and Axle Bearing Seal Plate T75L-1165-B, or 
equivalents. To prevent damage to the syn- 
chronizer taper or bearing bore, place a 
Suitable plate between the press ram and 
the Input shaft. 








SUITABLE 
PLATE 







SHAFT 
BEARING PINION BEARING 
CONE REPLACER 
‘T537-4621-B 








AXLE BEARING 
SEAL PLATE 
T75L-1165-B 


©8026-A 









2. Install the snap ring on the bearing. 


INPUT 
SHAFT 


BEARING od 





3. Install anew selective snap ring on the input 


SN 
BEARING INPUT 
SHAFT 


OUTPUT SHAFT BEARING 


Installation 


1. Install the output shaft rear bearing in the 
adapter plate, using a press and Center Bear- 


ing Replacer T77J-7025-K, or equivalent. 


CENTER 
BEARING 
BEARING REPLACER 
T77J-7025-K 


ADAPTER 
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DISASSEMBLY AND ASSEMBLY 


OUTPUT SHAFT BEARNG 


Installation (Continued) 


2. Install a new selective snap ring in the 
adapter plate bore. 


ADAPTER 
PLATE 


OUTPUT SHAFT 


Assembly 
1. Assemble the first/second synchronizer. 


NOTE: Be sure the shift fork groove faces the 
front of the output shaft as viewed in its assem- 
bled position in the transmission. 


1ST/2ND GEAR 
SYNCHRONIZER 
HUB 


om 


SHAFT 


















2. Install the second gear blocking ring and 
second gear. 





SECOND GEAR/BLOCKING 
RING 


c8029-A 


NOTE: Make sure the snap ring Is In position 
before installing second gear. 





eI 


3. Install the thrust washer halves and the re- 
taining ring. 


NOTE: Be sure the thrust with the tang engages 
the hole in the output shaft. 


THRUST 
WASHER 
HALVES 





RETAINING 
RING 
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SS 


DISASSEMBLY AND ASSEMBLY 








OUTPUT SHAFT 6. Install a new selective fit third/fourth syn- 


chronizer snap ring. 






Assembly (Continued) 


4. Install third gear and the third-gear blocking 
ring. 





3RD/4TH 


GEAR 
SYNCHRONIZER RING 6033-4 







THIRD GEAR) 


BLOCKING RING Ciosia 






7. Install the first-gear blocking ring and first 
gear. 


5. Install the third/fourth synchronizer. 


3RD/4TH 


GEAR 1ST GEAR/ 
SYNCHRONIZER 


BLOCKING 
RING 
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SN 


DISASSEMBLY AND ASSEMBLY 









10. Install a new selective fit rear bearing snap 
ring on the output shaft. 


OUTPUT SHAFT 
Assembly (Continued) 








8. Install the oil slinger with the oil groove fac- 


ing first gear. ADAPTER 


C6037:A 





Ce035-A 





11. Install fifth gear and fifth-gear synchronizer. 


9. Install the rear bearing and adapter plate as- 
sembly using Front Gover Allgner T57L-462 1-B 
with Axle Bearing Seal Plate T75L-1165-B. 





FRONT 


TS7L-4621-B 


AXLE o 

BEARING 5TH GEAR/ 
SEAL SYNCHRONIZER 
PLATE ASSEMBLY 
‘T75L-1165-8 


6036-8 














Pe ee 


SUPPLEMENT 1 
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el 


DISASSEMBLY AND ASSEMBLY 


OUTPUT SHAFT 
Assembly (Continued) 


12. Install a new selective fit fifth-gear snap ring 
on the output shaft. 


5TH GEAR 
SYNCHRONIZER 























13. Install the speedometer gear, using Axle Bear- 
ing/Seal Plate T75L-1165-B and Pinion Bearing 
Cone Replacer T62F-4621-A, or equivalents. 
Press the gear ontothe shaft untilit aligns with 
the mark made during disassembly. 

SPEEDOMETER 








ouTPuT 


PINION 









BEARING 
CONE BEARING/ 
REPLACER SEAL PLATE 
T62F-4621-A T75L-1165-B 


8S 


Installation of the speedometer gear should 
require a fair amount of force due to the 
interference fit between the gear and the 
output shaft. If the gear seems loose on the 
shaft, it must be replaced. 


NOTE: If a new output shaft has been installed, 
press the speedometer gear onto the shaft until 
the distance from the front face of the gear to 
rear face of the fifth gear synchronizer hub 
measures 123 to 124 mm (4-27/32 to 4-7/8 in.). 


TRANSMISSION 


Assembly 


1. Install the ceramic magnet in the case. 


6041-8 












2. Install the reverse shift lever return spring 
on the lever. 













RETURN 
SPRING 


REVERSE 
‘SHIFT 
EVER 


ul 
PIVOT PIN ©6042. 


3. Position the return spring and reverse shift 
lever on the pivot pin. 


NOTE: Be sure the spring is tensioned to return 


the lever to the released position and install the 
C-clip. 
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4, Position the reverse idler gear in the case with 
the shoulder facing the rear of the case and 
with the gear engaged in the reverse shift lever. 






IDLER 
GEAR 


6043-4, 


5. Install the reverse idler gear shaft. 











NOTE: Tap the shaft into the case with a plastic- 
tipped hammer. 





REVERSE 
IDLER 
GEAR 


6044-4 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: Steps 6, 7 and 8 are NOT required for 1987 
and later model units. Go directly to Step 9 for such 
models. 


6. Position the countershaftin the cluster gear and 
install three bearing spacers in the front end of 
the cluster gear. 






BEARING 
SPACER 


CLUSTER 
GEAR 





C6045.A, 


install the needle bearings (21). Lubricate the 
bearings with petroleum jelly as they are 
installed in the cluster gear. 


CLUSTER 
GEAR 





NEEDLE 
BEARINGS (21) 


C5046-8 
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8. Install the remaining bearing spacer. 


CLUSTER 
GEAR 





SPACER 








9. On 1987 and later models, press roller bearing 
flush into cluster gear bore using a press. 


CAUTION: Ensure the bearing is pressed in by 
the outer race. 


10. Install the cluster gear with the countershaft 
and lay it on the bottom of the case. 





CAUTION: For models built prior to 1987 be sure 
the countershaft is pushed to the front until it 
supports the front needle bearings. 


—As the front of the cluster gear enters the 
case, pull the countershaft rearward until the 
front of the shaft end is flush with the end of the 
cluster gear. Be sure the bearing spacer does 
Not fall off the end of the countershaft while the 
cluster gear is being lowered into the case. 








ee Le 
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16-33-39 





11. Position a new gasket on the adapter plate. 
Install the output shaft, adapter plate and 
gasket as an assembly. 


ouTPUT 
SHAFT! 
ADAPTER 
PLATE 





C5990-A 


12, Coat the input shaft roller bearing with 
transmission oil and install in the end of the 
input shaft. 





( ZC 
ouTPuT — eo 
SHAFT 
ROLLER 


BEARING 


C6987 








13. Install the fourth-gear blocking ring. 


FOURTH 
GEAR 
BLOCKING 
RING 
7107 





C5088. 








14. Install the input shaft. 






INPUT 
SHAFT/ 
BEARING 
ASSEMBLY 








5987-8 
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DISASSEMBLY AND ASSEMBLY (Continued) 





15. Install a new gasket on the front bearing 
retainer. Position the bearing retainer on the 
case with the groove in the gasket and retainer, 
facing the bottom of the case to align with the 
oil drain hole. 





FRONT 
BEARING 
RETAINER \ 






GASKET 





coset 
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NOTE: Step 17 is NOT required for 1987 and later 


model units. Go directly to Step 18 for such models. 

17. Rotate the countershaft until the flat on the rear 
end of the shaft is facing up in the horizontal 
position. 





COUNTERSHAFT 
FLAT MUST 
FACE UPWARD 





6054.8 


NOTE: Position of the flat is critical because it must 
fitinto a matching flat in the extension housing. If the 
flat is not properly positioned, the extension housing 
will not be able to be correctly installed. 











16. Install the front bearing retainer attaching bolts 
and tighten to 9 to 11 N-m (7 to 8 lb-ft). 





ATTACHING 
BOLTS TO 

9-11 Nem 
(7-8 LB-FT.) cosgz 


RETAINER 











18. Raise the front of the cluster gear to align the 
countershaft with the countershaft bore in the 
case. 

—While holding this alignment, tap the 
countarshaft farward into the case bore. 
—For 1987 and later units, install the 
countershaft support in the front of the 
transmission case. 









MAKE SURE 
FLAT FACES 
up 


6055-0, 
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DISASSEMBLY AND ASSEMBLY (Continued) 














20. Slide the synchronizer and snap ring rearward 
against the speedometer gear, to allow 
clearance for installation of fifth gear. 







STH GEAR 


SYCHRQNIZER speEDOMETER 


GEAR 


C6060-8 













Saal 
19. Remove the fifth-gear synchronizer snap ring 21. Install the cluster gear rear bearing. 
from the output shaft groove (if this snap ring 
was fully installed in Step 12 of the output shaft 
assembly). 
STH GEAR 
SYNCHRONIZER 
CLUSTER 
Ce0s9.a GEAR 
BEARING 
C6056-A 








22. Install the cluster gear bearing spacer. 








16-33-41 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. Install the cluster gear rear bearing snap ring. 






ADAPTER 
PLATE 


c6058-A 


24. Install fifth gear on_the cluster gear using 
Forcing Screw T75L-7025-J, Step Plate D80L- 
630-3, Adjustable Frame Press 177J-7025-N 
and Boaring Roplacor Tubo T77L 7026 C, or 
equivalents. 


STEP ¢ 
PLATE & 
O80L-630-3 






FORCING BEAnING 
one ty FRAME REPLACER 
T75L-7025-J Saou ne 
T77J-7025-N T77L-7025-C 


C6061-A 
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25. Position fifth gear and the fifth-gear 
synchronizer. Install the fifth-gear synchronizer 
snap ring. 


5TH GEAR 


‘'SYNCHRONIZER 


26. If necessary, install a cover bolt in the 
transmission case. 


To prevent rotation of the mainshaft and cluster 
gear, shift the transmission into first and 
reverse gears. 


To hold the reverse idler gear in position, 
stretch a rubber band from the reverse lever to 
the cover bolt screwed into the transmission 
case. 









RUBBER 
BAND 


REVERSE 


1ST/2ND GEAR 
SYNCHRONIZER 
7 
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DISASSEMBLY AND ASSEMBLY 






TRANSMISSION 








Assembly (Continued) 
27. Install the fifth-gear attaching nut and washer. 






5TH GEAR 
ATTACHING 
NUT & WASHER 


C5S70-A 










28. Using a36 mm or 1-7/16 inch, 12-point socket, 
tighten the fifth-gear attaching nut to 120 to 
150 N-m (89 to 111 Ib-ft). 











TIGHTEN 
ATTACHING 

NUT TO 120-150 N-m 
(89-111 LB.-FT.) 





6064-4 








29. Stake the fifth-gear attaching nut, using a 
punch. 









<== STAKE a zltH 
NUT TO GEAR 
SHAFT 


ATTACHING NUT 


c6066-A, 


30. Remove the rubber band and cover bolt. Shift 
the transmission out of first and reverse 


gears. 


91. Install the first/second and third/fourth shift 
forks. Be sure the third/fourth fork is on top 
of the first/second fork. 


4ST/2ND SHIFT 
v\ FORK 


3RD/4TH SHIFT 
FORK—ON TOP 
OF 1ST/2ND SHIFT FORK 
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16-33-44 FIVE-SPEED MANUAL TRANSMISSION 16-33-44 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 
Assembly (Continued) 


32. Position the fifth gear shift fork and inter- 
lock on the fifth synchronizer. 


—Slide the shift rail through the interlock 
and shift fork until it enters the case. 


SHIFT 
INTERLOCK 


33. Position the first/second shift fork, the sec- 
ondithird shift interlock and cam, and the 
third/fourth shift fork. Then slide the shift 
rail through the shift forks and shift inter- 
lock until the shaft enters the bore at the 
front of the case. 

—Be sure the fifth-gear interlock is cor- 
rectly aligned to allow the shift rail to 
slide through the shifter fork. 





—Be sure the synchronizers are in neutral 
and that the shift forks engage the syn- 
chronizer sleeves. 


SHIFT 
INTERLOCK 


34, Align the shift rail with the shift interlock 
and install the roll pin. 


\ SHIFT 
INTERLOCK 


rN 6070-4 
NOTE: To facilitate installation of the pin, use 
the center detent on the shift rail as the point of 
alignment. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Five-Speed Manual Transmission 


16-33-45 





35. Apply Pipe Sealant D8AZ-19558-A, or 
equivalent, to the detent plug threads. Install 
the shift detent plunger, spring and plug 


Tighten the plug to 17 to 19 N-m (13 to 14 Ib-ft). 


DETENT 

PLUNGER 

DETENT 
SPRING 


DETENT 
PLUG 


3B 


o) 


c6071-A 


36. Shift the transmission into fourth gear. 
37. Position a new extension housing gasket. 





39. Install the extension housing attaching bolts. 


Tighten the attaching bolts to 40 to 49 N-m (33 
to 36 lb-ft). 


TIGHTEN BOLTS 
TO 40 TO 49 N-m 
(33 TO 36 lb-ft) 





EXTENSION 
HOUSING 
ATTACHING BOLTS (6) 
6073. 


—Apply Pipe Sealant D8AZ-195540A, or 
equivalent, on the threads of the three bolts 
entering the transmission case. 


40. Shift the transmission into reverse gear. 








38. Position a new gasket and install the extension 
housing, 


—Make sure that the spring on the shift rail 
engages properly with the pin in the extension 
housing. 


—On units built prior to 1987 make sure that the 
flat on the countershaft and the matching flat in 
the extension housing are aligned. 





: EXTENSION 
4 HOUSING 
aw GASKET —=7A039 
—7086 
cao72A 





41. Position the offset lever on the shifter shaft and 


install the roll pin, using a 1/8-inch pin punch. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Five-Speed Manual Transmission 


16-33-46 





42. Install the welsh plug in the extension housing. 


EXTENSION 
HOUSING weLsH 
PLUG 


43, Install the fifth-gear detent plunger and spring. 


DETENT 
PLUNGER! 
SPRING 





C6075-A 
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44, Install the fifth-gear detent lock plate. Before 
installing the detent lock plate, apply a 
nonhardening type sealant on the plate to 
extension housing mating surface. 


LocK 
PLATE 


DETENT 


DETENT  BLUNGER 


SPRING 


ae 
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45. Tighten the lock plate attaching bolts to 21 to 
26 N-m (16 to 19 lb-ft). 


Coat the detent lock plate attaching bolts with 
Sealant EOAZ-19954-A, or equivalent, and 
install the bolts. 


TIGHTEN 
TO 21-26 Nm. 
(16-10 Ib-tt) 
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FIVE-SPEED MANUAL TRANSMISSION 


16-33-47 


ee 


DISASSEMBLY AND ASSEMBLY 









TRANSMISSION 
Assembly (Continued) 


46. Position a new gasket and Install the trans- 
mission cover. Be sure the cover guide en- 
gages the shift Interlock. 


TRANSMISSION 
COVER 






47, Tignten the cover attaching bolts 16to20N-m 
(14 to 15 Ib-ft). 





COVER 
ATTACHING 
BOLTS (10) 















TIGHTEN 
TO 18-20 Nm 
(14-16 Ib-ft) 





48. Wrap the back-up light switch threads and 
neutral safety switch threads with teflon 
tape and Install in the extension housing. 
Tighten the switches to 10 to 14 N-m (7 to 
10 Ib-ft). 

49. Install the flywheel housing. 

60. Tighten the flywheel housing attaching 
bolts to 70 to 90 N-m (52 to 67 Ib-ft). 





9 -——\ “TIGHTEN ATTACHING 
/ \ BOLTS TO 
‘ \* 70-90 N-m (52-67 lb-ft) 
‘ 5 c 
ON } \ 2 






CLUTCH 


OK 5 , HOUSING 


2° ATTACHING — 
BOLTS (4) cesta 


51. Install the clutch release lever and bearing. 
62. FIIl the transmission to the correct level 
with lubricant ESRY-19C547-A (Ford Specifi- 
cation ESD-M-2C175A. 
53. Install the speedometer driven gear in the 
. extension housing. 








FLUID LEVEL CHECK 


NOTE: The transmission lubricant is a semisyn- 
thetic oil. When adding oil to the transmission, 
use only ESRY-19C-547A (Ford Specification 
ESD-M-2C175A). 


The transmission is filled to the properlevel when 
the lubricant Is even with the bottom of the filler 


plug hole. 


NOTE: if the transmission is equipped with an 
air baffle, It must be removed before the lubri- 
cant level can be checked. If necessary, refer to 
the removal and Installation procedure on the 
next page. 





SUPPLEMENT 1 


16-33-48 ‘ FIVE-SPEED MANUAL TRANSMISSION 


I ERE 


FLUID LEVEL CHECK 


AIR BAFFLE 


. Remove the bolt attaching the body, stif- 
fener rod to the right-hand frame rail. 

, Loosen the bolt attaching the body stiffener 
rod to the left frame rall and swing the rod 
downward. 

. Remove the stud nuts attaching the air baf- 
fle to the transmission extension housing. 

. Pull the air baffle rearward off the mounting 
pins and remove. Be sure the mounting 
bushings are removed with the baffle. 


MOUNTING 
PIN 


MOUNTING 
BUSHING 


AIR 
BAFFLE 


SUPPLEMENT 1 


16-33-48 


Installation 


1, Be sure the mounting bushings are In posl- 
tlon.on the baffle. 

2. Position the air baffle around the transmis- 
sion and slide forward over the front mount- 
ing pins and the rear mounting studs. 

3. Install the stud nuts attaching the air baffle 
to the transmission extension housing. 


Tighten the attaching nuts to 21-26 N-m 
(17-19 Ib-ft). 

4, Position the body stiffener rod and Install 
the attaching bolt. 
Tighten both attaching bolts to 19-26 N-m 
(14-19 Ib-ft). 


MOUNTING 


EXTENSION 
HOUSING 
AIR 
BAFFLE. sTUD 





1 MANUAL TRANSMISSION 1 


GROUP 16 SPECIFICATIONS 





TRANSMISSION MODEL: 5-speed manual LUBRICANT: E5RY-19C-547A 


ae eee NOTE: The transmission lubricant is a semisyn- 
thetic oil. When adding oil to the transmission, 
use only ES5RY-19C-547A (Ford Specification 


GEAR RATIOS: 1st—3.36:1 ESD-M-2C175A). 


and—1.81:1 
oes ery CLUTCH TYPE: Bellville spring with self- 
5th—0.63-1 adjusting release cable 


Reverse—3.36:1 





TORQUE SPECIFICATIONS 














Item Nem Ib-ft 
Flywheel housing to engine 38-51 28-38 
Engine rear cover to flywheel housing 38-51 28-38 
Engine mount stud nut 68-95 50-70 
Rear mount to body 94-48 26-35 
Rear mount to transmission 68-95 50-70 
Stabilizer brackets to body 45-56 33-41 
Exhaust inlet pipe to turbocharger 34-48 25-35 
Converter outlet to muffler inlet 28-40 21-30 
Starter motor to flywheel housing 20-27 15-20 
Front bearing retainer to case 9-11 7-8 
Fifth-gear attaching nut 120-150 89-111 
Shift detent plug 17-19 13-14 
Extension housing to case 40-49 33-36 
Interlock plate to case 21-26 16-19 
Cover to case 18-20 14-15, 
Flywheel housing to case 70-90 52-67 
Pressure plate to flywheel 20-25 15-19 
Flywheel to crankshaft 73-87 56-64 
Air baffle stud nut 21-26 17-19 


Pe 
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PU SUT RS Ut 


TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 


AUTOMATIC TRANSMISSION DIAGNOSIS 17-01 


GENERAL INFORMATION... Control Pressure Test. . 

DIAGNOSIS s Stall Test 

DIAGNOSTIC PROCEDURES Stall Test Results Table 
Transmission Identification Torque Converter Checks 
Fluid Level and Condition Check Air Pressure Checks ... 
Manual Linkage Adjustment . . Air Pressure Test Chart 
Downshift Cable Adjustment Vacuum Modulator Tests . 

Kickdown Cable Checks . 

Fluld Leakage Checks 

Fluid Leakage In Converter Area 


pa 


Clutch and Band Application Chart 
Shift Speed Chart 


BBERBBRR 


SHIFT CONTROL LINKAGE 17-02 


DESCRIPTION .. A REMOVAL AND INSTALLATION 
ADJUSTMENTS Gear Selector.. 
Gear Selector Rod.. +e Downshift Cable ... 
Downshift Cable ... 3 DISASSEMBLY AND ASSEMBLY 
Gear Selector 


AUTOMATIC TRANSMISSION 17-03 


DESCRIPTION DISASSEMBLY AND ASSEMBLY 
TRANSMISSION FLUID DRAIN Transmission.... 

AND REFILL Subassemblies 
ADJUSTMENTS Pump ... 

Manual Linkage... i Forward Cl a 

Downshift Cable . Reverse/High Clutch 

Front Band wae Governor/Oil Collector Body 
REMOVAL AND INSTALLATION Shift Linkage .... 

Automatic Transmission . . eee Reverse Servo . 

Oil Pan and Filter . 3 Intermediate Servo . 

Extension Housing . One-Way Clutch ... 

Extension Housing Bushing . e Drive Shell and Sun Gear . 

Extension Housing < Front Planetary .. 

Governor .... Rear Planetary. 

Valve Body... Valve Body 

Vacuum Modulator Thrust Washer/Bearing Locator 

Neutral Safety Switcl 

Pump Seal 

Shift Lever Oil Seal 


SPECIFICATIONS 





17-01-41 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-41 














Page 
GENERAL INFORMATION .........-.-5+ 1 
DIAGNOSIS ...... 06. c eee eee eee ene 2 
DIAGNOSTIC PROCEDURES 
Transmission Identification .......... 21 
Fluid Level and Condition Check 21 
Manual Linkage Adjustment .. 122 
Downshift Cable Adjustment . +22 
RoadTest,............00005 22 


Clutch and Band Application Chart ....23 
Shift Speed Chart .... 
Control Pressure Test. 
Stall Test ........... 
Stall Test Results Table . 
Torque Converter Checks . 
Air Pressure Checks .... 
Air Pressure Test Chart . 
Vacuum Modulator Tests 
Kickdown Cable Checks 
Fluid Leakage Checks 
Fluid Leakage in Converter Are 








GENERAL INFORMATION 


SY SHU 
AUTOMATIC TRANSMISSION DIAGNOSIS 


CONTENTS 






























































































































































































































Oo 
ep 





























5801-4, 





Automatic transmission malfunctions are 
generally the result of poor engine perform- 
ance, incorrect fluid level, incorrect linkage ad- 
justment, band, or hydraulic control pressure 
adjustments, hydraulic system malfunctions, 
or mechanical component malfunctions. 


In all automatic transmission repair, the logical 
and proper procedure is diagnosis before disas- 
sembly. A systematic diagnosis procedure is 
important in avoiding repair delays caused by 
incorrect or unnecessary repairs. The diagnosis 
and test procedures outlined In this section 
should be performed in the following sequence 
to realize maximum effect: (1) preliminary 
diagnosis, (2) road test, (3) hydraulic pressure 
test, (4) air pressure test, (5) stall test, (6) 
analyze test results and consult diagnosis 
guides and charts for cause of malfunction. 


THE DIAGNOSTIC 
SEQUENCE 


1—PRELIMINARY DIAGNOSIS 
2—ROAD TEST 


3—HYDRAULIC PRESSURE 
CHECK 


4—AIR PRESSURE 
CHECK 


5—STALL TEST 


6—ANALYZE 
5808-4 

















en 


Slow initial engagement 


1. 


Improper fluid level 


1. 


1701-2 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-2 
see EEE 
DIAGNOSIS 
as of or 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION 
— eee 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 


Perform fluid level check. If 
necessary, refer to the pro- 
cedure in this section. 








2. Damaged or improperly ad- 2. Service or adjust linkage. If 

justed linkage necessary, refer to Section 
17-02. 

3. Contaminated fluid 3. Perform fluid condition 
check. If necessary, refer to 
the procedure in this 
section. 

4. Improper clutch and band 4. Perform control pressure 
application, or low main test. If necessary, refer to 
control pressure the procedure in this 

section. 
Rough initial engagement in 1. Improper fluid level 1. Perform fluid level check. If 
either forward or reverse necessary, refer to the pro- 
cedure In this section. 

2. High engine idle 2. Adjust idle to specifica- 
tions. If necessary, refer to 
Section 21-01. 

3, Looseness in the 3. Service as required. 

driveshaft, U-joints or 
engine mounts 

4. Improper clutch or band ap- 4, Perform control pressure 
plication, or oll control test. If necessary, refer to 
pressure the procedure in this 

section. 

5. Valve body dirty/sticking 5. Clean, service or replace 
valves valve body. If necessary, 

tefer to Section 17-03. 
Harsh engagements—(warm 1. Improper fluid level 1. Perform fluid level check. If 
engine) necessary, refer to the pro- 

cedure In this section. 

2. Vacuum modulator not 2. Check modulator operation. } 


operating properly 





If necessary, refer to the 
procedures in this section. 





17-01-3 AUTOMATIC TRANSMISSION DIAGNOSIS, 17-01-3 
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DIAGNOSIS 





TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


a 





CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Harsh engagement (Continued) 3. Engine curb idle too high 3. Check engine curb idle. If 
necessary, refer-to Section 
21-01. 
4. Valve body bolts—looseltan —_4. Tighten to specification. If 
tight necessary, refer to Section 
17-03. 
5. Valve body dirty/sticking 5. Clean, service or replace 
valves. valve body. If necessary, 


refer to Section 17-03. 


or 


No/delayed forward engagement 1. Improper fluid level 1. Perform fluid level check. If 
(reverse OK) necessary, refer to the pro- 
cedure in this section. 

2. Manual linkage—misad- 2. Check and adjust or service 
justed/damaged as required. If necessary, 

tefer to Section 17-02. 

3. Low main control pressure 3. Perform pressure test. If 
(leakage) necessary, refer to the pro- 

cedure in this section. 

4, Forward clutch assembly 4, Perform air pressure test. If 
burnt/damaged necessary, refer to the pro- 

cedure in this section. 

5. Forward clutch cylinder 5. Perform air pressure test. If 
check ball leaking/leaking necessary, refer to the pro- 
piston seal rings cedure in this section. 

6. Valve body bolts—loose/ 6. Tighten to specification. If 
too tight necessary, refer to Section 

Soe 17-03. 

7. Valve body dirty/sticking 7. Clean, service or replace 

valves valve body. If necessary, 


refer to Section 17-03. 


8. Transmission filter plugged 8. Replace filter. If necessary, 
refer to Section 17-03. 


9. Pump damagedileaking 9. Perform control pressure 
causing low control test. If necessary, refer to 
pressure the procedure in this 

section. 
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17-01-4 AUTOMATIC TRANSMISSION DIAGNOSIS 
DIAGNOSIS 
= 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
No/delayed reverse engagement 1. Improper fluid level 1. Perform fluid level check. If 


(forward OK) 


2. Manual linkage misadjust- 
edidamaged 


3. Low main control pressure 
in reverse 


4. Reverse/high clutch assem- 
bly burnt/worn 


5. Reverse/high clutch piston 
check ball leaking/leaking 
piston seal rings 


6. Valve body bolts loose/too 
tight 


7. Valve body dirty/sticking 
valves 


8. Transmission filter plugged 


9. Pump damagedi/leaking 
causing low control 
pressure 


10. Intermediate servo piston 
seal cut/leaking 





. Check and adjust or service 


. Perform pressure test. If 


. Air pressure test. If 


. Tighten to specification. If 


. Clean, service or replace 


. Replace filter. If necessary, 


. Visually inspect pump 


. Check and replace piston 


— 


necessary, refer to the pro- 
cedure In this section. 


as required. If necessary, 
refer to Section 17-02. 


necessary, refer to the pro- 
cedure in this section. 


necessary, refer to the pro- 
cedure in this section. 


Air pressure test. If 
necessary, refer to the pro- 
cedure in this section. 


necessary, refer to Section 
17-03. 


valve body. If necessary, 
refer to Section 17-03. 


refer to Section 17-03. 


gears. Replace if 
necessary. 


seal. If necessary, refer to 
Section 17-03. 


D5803-A3 
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el 




















DIAGNOSIS 
: ] 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 

CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
No/delayed reverse engagement 4. Improper fluld Jevel 1. Perform fluid level check. If 
and/or no engine braking in necessary, refer to the pro- 
manual low cedure in this section. 

2. Low reverse band burnt/ 2. Perform air pressure test. If 
worn necessary, refer to the pro- 

cedure in this section. 

3. Low reverse servo piston 3. Air pressure test. If 
seal leaking necessary, refer to the pro- 

cedure in this section. 

4. Low/reverse band out of 4. Check apply pin length. If 
adjustment necessary, refer to Section 

17-03. 
5. Polished, glazed band or 5. Service or replace as re- 
drum quired. If necessary, refer 
to Section 17-03. 
6. Endplay clearance too tight 6. Check transmission end- 
play clearance. If neces- 
sary, refer to Section 17-03. 
No engine braking in manual sec- 4. Intermediate band out of 4. Adjust intermediate band. If 
ond gear adjustment necessary, refer to Section 
17-03. 

2. Improper band or clutch ap- 2. Perform control pressure 
plication, or oll pressure test. If necessary, refer to 
control system the procedure in this 

section. 

3. Intermediate servo leaking 3. Perform air pressure test of 
intermediate servo for leak- 
age. If necessary, refer to 
the procedure in this sec- 
tion. Service as required. If 
necessary, refer to Section 
17-03. 

4. Polished or glazed inter- 4. Service or replace as 

mediate band or drum required, If necessary, refer 
to Section 17-03. 
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SR 
DIAGNOSIS 









CONDITION 








shudders/chatters 
























Reverse 
shudders/chatters/slips 











Forward engagement slips/ 


TROUBLESHOOTING CHART 
AUTOMATIC. TRANSMISSION (Continued) 


POSSIBLE CAUSE 





1. Improper fluid level 


2. Manual linkage misadjust- 
ed/damaged 


3. Low main control pressure 


4, Valve body bolts—loose/ 
too tight 


5. Valve body dirty/sticking 
valves 


6. Forward clutch piston ball 
check not seating/leaking 


7. Forward clutch piston seal 


cut/worn 


8. One-way clutch damaged 


1. Improper fluid level 


2. Low main control pressure 
in reverse 


3. Low/reverse servo leaking 


AUTOMATIC TRANSMISSION DIAGNOSIS 


41. 


2. 


3. 


. Perform fluid level check. If 


17-01-6 









CORRECTIVE ACTION 


necessary, refer to the pro- 
cedure in this section. 


. Check and adjust or service 


as required. If necessary, 
tefer to Section 17-02. 


. Control pressure test. If 


necessary, refer to the pro- 
cedure in this section. 


. Tighten to specification. If 


necessary, refer to Section 
17-03. 


. Determine source of con- 


tamination. Service as re- 
quired. If necessary, refer 
to Section 17-03. 


. Replace forward clutch 


cylinder. Service transmis- 
sion as required. If neces- 
sary, refer io Section 17-03. 


. Replace seal and service 


clutch as required. If neces- 
sary, fefer to Section 17-03, 


. Service as required. If 


necessary, refer to Section 
17-03. 





Perform fluid level check. If 
necessary, refer to the pro- 
cedure in this section. 


Perform control pressure 
test. If necessary, refer to 
the procedure in this 
section. 


Air pressure test; visually 
inspect seal rings and 
piston bore. If necessary, 
refer to the procedure In 
this section. 








17-01-7 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-7 
ee  —————————————— 


DIAGNOSIS 


TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


a Es 


CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 


EEE 


Reverse 
shudders/chatters/slips 
(Continued) 


No drive, slips or chatters in first 
gear In D. All other gears normal 


No drive, slips or chatters in sec- 
ond gear 





4. Reverse clutch drum 
bushing damaged 


5. Reverse/high clutch piston 
seal cut/worn 


6. Low/reverse band out of ad- 
justment or damaged 


7. Looseness in the drive- 
shaft, U-joints or engine 
mounts 


1. Damaged or worn (plane- 
tary) one-way clutch 


1. Intermediate band out of 
adjustment 


2. Improper band or clutch 
application 


3. Low main control pressure 


4. Intermediate band 
adjustment 


5. Valve body dirty/sticking 
valves 


6. Polished, glazed intermedi- 
ate band or drum 


4. Determine cause of condi- 
tion. Service as required. If 
necessary, refer to Section 
17-03. 


5. Determine cause of condi- 
tion. Service as required. 


6. Check apply pin length, If 
necessary, refer to Section 
17-03. 


7. Service as required. 


a 


1. Service or replace one-way 
clutch. If necessary, refer to 
Section 17-03. 


a Ee 


1. Adjust Intermediate band. If 
necessary, refer to Section 
17-03. 


2. Perform air pressure test. It 
necessary, refer to the pro- 
cedure in this section. 


3. Perform control pressure 
test. If necessary, refer to 
the procedure in this 
section. 


4. Check band adjustment. If 
necessary, refer to the pro- 
cedure in this section. 


5. Clean, service or replace 
valve body. If necessary, 
refer to Section 17-03. 


6. Replace or service as re- 
quired. If necessary, refer 
to Section 17-03. 
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AUTOMATIC TRANSMISSION DIAGNOSIS 


17-01:8 


LS 


DIAGNOSIS 


—— 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


CONDITION 





POSSIBLE CAUSE 


CORRECTIVE ACTION 





Initial drive in 2nd or 3rd 


Snitt points Incorrect 





1. Improper band and/or 
clutch application, or oil 
pressure control system 


2. Damaged or worn governor. 
Sticking governor 


3. Valve body loose 


4. Valve body dirty/sticking 
valves 


5. Cross leaks between valve 
body and case mating 
surface 





1. Improper fluid level 


2. Vacuum modulator line 
damaged, clogged or leaks 


3. Improper operation of EGR 
system 


4. Vacuum modulator not 
operating properly 


5. Improper speedometer gear 
installed 


6. Improper clutch or band ap- 
plication, or oll pressure 
control system 


7. Damaged or worn governor 


. Perform control pressure 


. Perform governor check. 


. Tighten to specification. If 


. Clean, service or replace 


. Service or replace valve 


. Perform fluid level check. If 


. Check vacuum modulator. If 


. Service or replace as 


. Check modulator operation. 


. Replace gear. If necessary, 


test. If necessary, refer to 
the procedure in this 
section. 


Replace or service gover- 
nor, clean screen. If neces- 
sary, refer to the procedure 
in this section. 


necessary, refer to Section 
17-03. 


valve body. If necessary, re- 
fer to Section 17-03. 


body and/or case as 
required. If necessary, refer 
to Section 17-03. 


necessary, refer to the pro- 
cedure in this section. 


necessary, refer to the pro- 
cedure in this section. 


required. 


If necessary, refer to the 
procedures in this section. 


refer to Section 17-03. 


Road-test and perform con- 
trol pressure test. If neces- 
sary, refer to the procedure 
in this section. 


Service or replace gover- 
nor—clean screen. If 
necessary, refer to Section 
17-03. 
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17-01-9 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-9 
DIAGNOSIS 
— 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





Shift points incorrect (Continued) 8. 


Vacuum diaphragm bent, 
sticking, or leaks 


. Valve body dirty/sticking 


valves 


. Check vacuum modulator 


. Clean, service or replace 


operation. If necessary, 
tefer to the procedure in 
this section. 


valve body. If necessary, 
refer to Section 17-03. 





upshifts 





All upshifts harsh/delayed or no 1. 


Improper fluid level 


. Manual linkage—misad- 


justed/damaged 


. Governor sticking 


|. Main control pressure too 


high 


. Valve body bolts—loose/ 


too tight 


. Valve body dirty/sticking 


valves 


. Vacuum leak to modulator 


Vaouum modulator 
diaphragm bent/sticking/ 
leaks 


. Perform fluid level check. If 


. Check and adjust or service 


. Perform governor test. Serv- 


. Control pressure test. Serv- 


. Tighten to specification. If 


. Determine source of con- 


. Check vacuum lines to 


. Check modulator. Service 


necessary, refer to the pro- 
cedure in this section. 


as required. If necessary, 
refer to Section 17-02. 


ice as required. If neces- 
sary, refer to the procedure 
in this section. 


ice as required. If neces- 
sary, refer to the procedure 
in this section. 


necessary, refer to Section 
17-03. 


tamination. Service as re- 
quired. If necessary, refer 
to Section 17-03. 


modulator. Service as 
necessary. Perform vacuum 
supply and diaphragm 
tests. If necessary, refer to 
the procedure in this 
section. 


as necessary. If necessary, 
refer to the procedure in 
this section. 


5803-48 
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17-01-10 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-10 
ool 


DIAGNOSIS 





CONDITION 


Mushy/early upshifts; pile up/ 
upshifts 


No 1-2 upshift 





TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


POSSIBLE CAUSE 


1. Improper fluid level 


2. Low main control pressure 


3. Valve body bolts loose/too 
tight 


4, Valve body dirty/sticking 


valves 


5. Governor valve sticking 


1. Improper fluid level 


2. Manual linkage—misad- 
Justed/damaged 


3. Governor valve sticking 3. Perform governor test. Serv- 
ice as required. If neces- 
sary, refer to the procedure 
in this section. 

4. Intermediate band out of 4, Adjust intermediate band. If 


adjustment 


5. Vacuum leak to modulator 


6. Vacuum modulator 
diaphragm bent/sticking/ 
leaks 








3. 


eee 


. Perform fluid level check. If 


. Perform control pressure 


. Perform governor test. 


. Perform fluid level check. If 


. Check modulator. Service 


CORRECTIVE ACTION 


necessary, refer to the pro- 
cedure in this section. 


test. If necessary, refer to 
the procedure in this 
section. 


Tighten to specification. If 
necessary, refer to Section 
17-03. 


Determine source of con- 
tamination. Service as re- 
quired. If necessary, refer 
to Section 17-03. 


Repair as required. If neces- 
sary, refer to the procedure 
in this section. 


necessary, refer to the pro- 
cedure in this section. 


Check and adjust or service 
as required. If necessary, 
refer to Section 17-02. 


necessary, refer to Section 
17-03. 


Check vacuum lines to 
modulator. Service as re- 
quired. !f necessary, refer 
to the procedure in this 
section. 


as necessary. If necessary, 
refer to the procedure in 
this section. 
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DIAGNOSIS 


CONDITION 


AUTOMATIC TRANSMISSION DIAGNOSIS 


POSSIBLE CAUSE 


17-01-11 


TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


CORRECTIVE ACTION 





No 1-2 upshift (Cont'd) 


Valve body bolts—loose/ 
too tight 


Valve body dirty/sticking 
valves 


Intermediate clutch band 
and/or servo assembly 
burnt 


_ 


ry 


. Tighten to specification. If 


necessary, refer to Section 
17-03. 


. Determine source of con- 


tamination. Service as re- 
quired. If necessary, refer 
to Section 17-03. 


. Perform air pressure test. If 


necessary, refer to the pro- 
cedure in this section. 








a 


Rough/harshidelayed 1-2 upshift 1. 


2 


improper fluid level 


Poor engine performance 


Intermediate band out of 
adjustment 


Main control pressure too 
high 


Governor valve sticking 


Damaged intermediate 
servo 


. Engine vacuum leak 


6. 


. Perform fluid level check. If 


necessary, refer to the pro- 
cedure in this section. 


Tune engine. If necessary, 
refer to Section 21-01. 


Adjust intermediate band. If 
necessary, refer to Section 
17-02. 


Control pressure test. Note 
results. If necessary, refer 
to the procedure in this 
section. 


Perform governor test. Serv- 
ice as required. If neces- 
sary, refer to the procedure 
in this section. 


Air pressure check interme- 
diate servo. If necessary, 
refer to the procedure in 
this section. 


Check engine vacuum lines. 
Service as necessary. If 
necessary, refer to Section 
21-01. Check vacuum dia- 
phragm unit. Service as 
necessary. Perform vacuum 
supply and diaphragm 
tests. If necessary, refer to 
the procedure in this 
section. 


5803-410 





17-01-12 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-12 
el 


DIAGNOSIS 





TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 








CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Rough/harsh/delayed 1-2 upshift 8. Valve body bolts—loose/too _—8. Tighten to specifications. If 
(Cont'd) tight necessary, refer to Section 

17-03, 
9. Valve body dirty/sticking 9. Determine source of con 
valves tamination. Service as 


required. If necessary, refer 
to Section 17-03. 


10. Vacuum leak to modulator 10. Check vacuum lines to 
modulator. Service as re- 
quired. If necessary, refer 
to the procedure in this 


section. 

11. Vacuum modulator 11. Check modulator. Service 
diaphragm bent, sticking, as necessary. If necessary, 
leaks refer to the procedure in 

this section. 





Mushylearly/soft/slipping 1-2 1. Improper fluid level 1. Perform fluid level check. If 
upshift necessary, refer to the pro- 
cedure in this section. 

2. Incorrect engine 2. Refer to Section 21-07. 

performance 

3. Intermediate band out of 3. Adjust intermediate band. If 

adjustment necessary, refer to Section 
17-03. 

4, Low main control pressure 4. Perform control pressure 
test. If necessary, refer to 
the procedure in this 
section. 

5. Valve body bolts loose/too 5. Tighten to specification. If 

tight necessary, refer to Section 
17-03. 

6. Valve body dirty/sticking 6. Determine source of con- 

valves tamination. Service as re- 


quired. If necessary, refer 
to Section 17-03. 


7. Governor valve sticking 7. Perform governor test. Serv- 
ice as required. If-neces- 
sary, refer to the procedure 
in this section. 





5803-411 





1 


7-01-13 


AUTOMATIC TRANSMISSION DIAGNOSIS 


17-01-13 





DIAGNOSIS 





r 








CONDITION 





Mushy/early/softislipping 1-2 
upshift (Continued) 


TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


POSSIBLE CAUSE 


8. Damaged intermediate 
servo or band 


9. Polished, glazed band or 
drum 


8. 


“ cedure in this section. 


. Service or replace as re- 


CORRECTIVE ACTION 


Perform air pressure test. 
Service as required. If 
necessary, refer to the pro- 


quired. If necessary, refer 
to Section 17-03. 





No 2-3 upshift 


1. Low fluid level 


2. Low main control pressure 
to direct clutch 


3. Valve body bolts—loose/too 
tight 


4, Valve body dirty/sticking 
valves 


5, Direct clutch or reverse/ 


high clutch assembly burnt/ 
worn 


. Perform fluid level check. If 


. Perform control pressure 


. Tighten to specification. If 


. Determine source of con- 


. Perform stall test. Deter- 


necessary, refer to the pro- 
cedure in this section. 


test. If necessary, refer to 
the procedure in this 
section. 


necessary, refer to Section 
17-03. 


tamination, then service as 
required. If necessary, refer 


to Section 17-03. 


mine cause of condition. 
Service as required. If 
necessary, refer to the pro- 
cedure in this section. 





Harsh/delayed 2-3 
upshift 


. Incorrect engine 
performance 


2. Engine vacuum leak 


. Check engine tune-up. If 


necessary, refer to Section 
21-01. 


Check engine vacuum lines. 
Service as necessary. If 
necessary, refer to Section 
21-01. Check vacuum dia- 
phragm unit. Service as 
necessary. Perform vacuum 
supply and diaphragm 
tests. If necessary, refer to 
the procedure in this 
section, 
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17-01-14 


AUTOMATIC TRANSMISSION DIAGNOSIS 


17-01-14 


A A A 


DIAGNOSIS 


eee 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 





CONDITION 


Harsh/delayed 2-3 upshift 
(Continued) 


Soft/early/mushy 2-3 upshift 


POSSIBLE CAUSE 


. Damaged of worn interme- 


diate servo release and 
high clutch piston 
check ball 


. Valve body bolts—loose/too 


tight 


. Valve body dirty/sticking 


valves 


. Vacuum diaphragm or rod 


bent/sticking/leaks 





3: 


4. 


a 


. Determine source of con- 


. Check diaphragm and rod. 


CORRECTIVE ACTION 


Air pressure test the inter- 
mediate servo. If necessary, 
refer to the procedure in 
this section. 


Tighten to specification. If 
necessary, refer to Section 
17-03. 


tamination. Service as re- 
quired. If necessary, refer 
to Section 17-03. 


Replace as necessary. If 
necessary, refer to the pro- 
cedure in this section. 





. Valve body bolts loose/too 


tight 


. Valve body dirty/sticking 


valves 


. Vacuum modulator dia- 


phragm bent, sticking, 
leaks 


. Tighten to specification. If 


. Determine source of con- 


necessary, refer to Section 
17-03. 


tamination. Service as re- 
quired. If necessary, reter 
to Section 17-03. 


Check diaphragm and rod. 
Replace as necessary. If 
necessary, refer to the pro- 
cedure in this section. 





Erratic shifts 





. Improper fluid level 


. Poor engine performance 


. Valve body bolts—loose/too 


tight 


. Valve body dirty/sticking 


valves 


yD 


3. 


4. 


. Perform fluid level check. If 


. Check engine tune-up. If 


necessary, refer to the pro- 
cedure in this section. 


necessary, refer to Section 
21-01. 


Tighten to specification. If 
necessary, refer to Section 
17-03. 


Determine source of con- 
tamination. Service as re- 
quired. If necessary, refer 
to Section 17-03. 








17-01-15 AUTOMATIC TRANSMISSION DIAGNOSIS 17-01-15 


el 




















DIAGNOSIS 
t ——_—_—_, 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Erratic shifts (Continued) 5. Governor valve stuck 5. Perform governor test. Serv- 

ice as required. If neces- 
sary, refer to the procedure 
in this section. 

6. Oil collector body seal 6. Service as required. If 

tings damaged necessary, refer to Section 
17-03. 
ae 
Shifts 1-3 in D 1. Intermediate band out of 1. Adjust band. If necessary, 
adjustment refer to Section 17-03. 

2. Damaged intermediate 2. Perform air pressure test. 

servo and/or internal leaks Service front servo and/or 
internal leaks. If necessary, 
refer to the procedure in 
this section. 

3. Improper band or clutch ap- 3. Perform control pressure 
plication, or oil pressure test. If necessary, refer to 
control system the procedure in this 

section. 

4. Polished. glazed band or 4. Service or replace band or 
drum drum. If necessary, refer to 

Section 17-03. 

5. Valve body dirty/sticking 5. Clean, service or replace 

valves valve body. If necessary, re- 
fer to Section 17-03. 

6. Governor valve stuck 6. Perform governor test. Serv- 
ice as required. If neces- 
sary, refer to the procedure 
in this section. 

Engine over-speeds on 2-3 shift 1. Linkage out of adjustment 1. Service or adjust linkage. If 
necessary, refer to Section 
17-02. 

2. Improper band or clutch ap- 2. Perform control pressure 
plication, or oll pressure test. If necessary, refer to 
control system the procedure in this 

section. 

3. Damaged or worn high 3. Perform air pressure test. 
clutch and/or intermediate Service as required. 
servo 
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AUTOMATIC TRANSMISSION DIAGNOSIS 


17-01-16 


eel 














DIAGNOSIS 
TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Engine over-speeds on 2-3 shift 4. Intermediate servo piston 4. Perform air pressure test. If 
(Continued) seals cut/leaking necessary, refer to the pro- 
cedure in this section. 

5. Valve body dirty/sticking 5, Clean, service or replace 

valves. valve body. If necessary, re- 
fer to Section 17-03. 
Rough shudder 3-1 shift at 1. Incorrect engine idle or 1. Tune and adjust engine 
closed throttle in D performance idle. If necessary, refer to 
Section 21-01. 

2. Improper linkage 2. Service or adjust linkage. If 

adjustment necessary, refer to Section 
17-02. 

3. Improper clutch or band 3. Perform control pressure 
application or oil pressure test. If necessary, refer to 
control system the procedure in this 

section. 

4. Improper governor 4, Perform governor test. Serv- 
operation ice as required. If neces- 

sary, refer to the procedure 
in this section. 

5. Valve body dirty/sticking 5. Clean, service or replace 
valves valve body. If necessary, 

refer to Section 17-03. 
a 
No forced downshifts 1. Kickdown cable out of 1. Service or adjust linkage. If 

adjustment necessary, refer to Section 

17-02. 

2. Damaged internal kickdown —2. Service internal kickdown 
linkage linkage. If necessary, refer 

to Section 17-03. 

3. Improper clutch or band 3. Perform control pressure 
application, or oil pressure test. If necessary, refer to 
control system the procedure in this 

section. 

4. Dirty or sticking governor 4, Perform governor test. Serv- 

ice or replace governor. 

Clean screen. If necessary, 

refer to the procedure in 
this section. 

5. Valve body dirty/sticking 5, Clean, service, or replace 


valves 








valve body. If necessary, 


refer to Section 17-03. .4.4.a15 





17-01-17 


AUTOMATIC TRANSMISSION DIAGNOSIS 


17-01-17 





DIAGNOSIS 





- 


Engine over-speeds on 3-2 
downshift 


CONDITION 


Shift efforts high 


Transmission overheats 





TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 


a 


POSSIBLE CAUSE 


. Linkage out of adjustment 


. Intermediate band out of 


adjustment 


. Damaged or worn interme- 


diate servo 


. Polished, glazed band or 


drum 


. Valve body dirty/sticking 


valves 


. Manual shift linkage 


damaged/misadiusted 


. Inner manual lever nut 


loose 


. Manual lever retainer pin 


damaged 





CORRECTIVE ACTION 


. Service or adjust linkage. If 


necessary, refer to Section 
17-02. 


. Adjust Intermediate band. If 


necessary, refer to Section 
17-03. 


. Air pressure test check the 


intermediate servo. Service 

servo and/or seals. If neces- 
sary, refer to the procedure 

in this section. 


. Service or replace as re- 


quired. If necessary, refer 
to Section 17-03. 


. Clean, service or replace 


valve body. If necessary, 
reter to Section 17-03. 


. Check and adjust or service 


as required. If necessary, 
refer to Section 17-02. 


. Tighten nut to specifica- 


tion. If necessary, refer to 
Section 17-03. 


. Adjust linkage and Install 


new pin. If necessary, refer 
to Section 17-03. 





. Improper fluid level 


. Incorrect engine idle, or 


performance 


. Improper clutch or band 


application, or oll pressure 
control system 


. Perform fluid level check. If 


necessary, refer to the pro- 
cedure in this section. 


Tune or adjust engine idle. 
If necessary, refer to Sec- 
tion 21-01. 


. Perform control pressure 


test. If necessary, refer to 
the procedure in this 
section. 


(5803-016 
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DIAGNOSIS 





TROUBLESHOOTING CHART 
AUTOMATIC TRANSMISSION (Continued) 








CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
Transmission overheats 4. Restriction in cooler or 4, Service as necessary. 
(Continued) lines 

5. Seized converter one-way 5. Perform stall test. If neces- 
clutch sary, refer to the procedure 


in this section. If stall test 
indicates problem with con- 
verter, remove and check 
one-way clutch. If neces- 
sary, refer to the procedure 
in this section. 


6. Valve body dirty/sticking 6. Clean, service or replace 
valves valve body. If necessary, 
refer to Section 17-03. 





Poor vehicle acceleration 1. Poor engine performance 1. Check engine tune-up. If 
necessary, refer to Section 
21-01. 
2. Torque converter one-way 2. Perform stall test. If 


clutch locked up necessary, refer to the pro- 
cedure in this section. If 
stall test indicates problem 
with converter, remove and 
check one-way clutch. If 
necessary, refer to the pro- 
cedure in this section. 


EEE 





Transmission noisy—valve 
resonance 


NOTE: Gauges may aggravate any 


hydraulic resonance. Remove 


gauge and check for resonance 


level. 





|. Improper fluid level 


. Linkage out of adjustment 


. Improper band or clutch 


application, or oil pressure 
control system 


. Cooler lines grounding 
. Dirty or sticking valve body 


. Internal leakage or pump 


cavitation 


. Perform fluid level check. 


. Service or adjust linkage. If 


necessary, refer to Section 
17-02. 


. Perform control pressure 


test. 


. Free up cooler lines. 


5. Clean, service or replace 


valve body. 


. Service as required. 


(5803-417 
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SS 


DIAGNOSIS 


Se ee 


TRANSMISSION NOISY—OTHER THAN VALVE RESONANCE 








TEST STEP RESULT ACTION TO TAKE 
[ At_] ROAD TEST 

© Drive vehicle to determine if noise level is within @& DP} Vehicle OK. 

acceptable limits. 
® PP} GO to a2. 
A2_| PERFORM LINKAGE CHECK 

© Check downshift cable and manual linkage >| GO to AS. 
adjustments. If necessary, refer to Section 
17-02 


(@®] P| SERVICE andior 
ADJUST linkage. 
REFER to Section 17-02. 


GO to Al. 
| A3_| PERFORM FLUID CHECK 





© Check fluid for proper level and/or contamination as_| Fluid level BP — Goto as. 
described in this Section. No contamination. 

Fluid level ® DP FILL transmission until 

No contamination. fluid level is between 
Add and Full. GO to At. 

Fluid contaminated STOP! REMOVE, 
DISASSEMBLE, CLEAN 
and SERVICE 


transmission. FLUSH 
converter, cooler and 
cooler lines. REFER to 
appropriate Section in 
this Manual. 

















D5052.A1 
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DIAGNOSIS 


TRANSMISSION NOISY — OTHER THAN VALVE RESONANCE (Continued) 


TEST STEP RESULT ACTION TO TAKE 


[Aa _| CHECK BAND ADJUSTMENT 
© Check band adjustment. Refer to Section 17-03. @® "| GO to AS. 


ADJUST bands as 
necessary. GO to Al 


[ as | STALL TEST 


© Perform Stall Test. Check for noise at initial Noise does not stop in >| GO to AS. 
engagement for each gear. any gear 


Noise stops in Low and >| REPLACE front 
R only planetary and/or one- 
way clutch. 


Noise stops in 2, Dand >] REPLACE rear 
R only planetary. 


Noise stops in D only >| REPLACE both 


planetarioc. 





ee 
Tae] ‘SPEEDOMETER GEAR 


‘@ Remove speedometer gear and check for noise. Noise stops pm) REPLACE speedometer 
gear. 





Noise does not stop P| CHECK extension 
housing bushing, seal or 
driveshaft. SERVICE or 
REPLACE as necessary. 











ps052.42 
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DIAGNOSTIC PROCEDURES 


TRANSMISSION IDENTIFICATION 


The identification tag is located under the lower 
left extension housing attaching bolt. The tag 
shows the model prefix and suffix, assembly 
part numbers, and the built date code. The first 
line off the tag shows the transmission model 
prefix and suffix. A number appearing after the 
suffix indicates that internal parts have been 
changed after initial production start-up. 


NOTE: It is important that the codes on the 
transmission Identification tag be checked 
when ordering parts or making inquiries about 
the transmission. 





TRANSMISSION MODEL LINE 
SHIFT 
/ N CODE 
85DT AAA 1 © 
4G 11 
BUILD 
DATE YEAR MONTH DAY 


ON LOWER LEFT EXTENSION ATTACHING BOLT 
D2628-L. 


FLUID LEVEL AND CONDITION CHECK 


Low fluid level can cause a variety of condi- 
tions because It allows the pump to take in air 
along with the fluid. As in any hydraulic system, 
air bubbles make the fluid spongy; therefore, 
pressures will be low and build up slowly. 


Improper filling can also raise the fluid level too 
high. When the transmission has too much 
fluid, the gears churn tip foam and cause the 
same conditions which occur with a low fluid 
level. . 


In either case, the air bubbles can cause over- 
heating, fluid oxidation, and varnish, which can 
interfere with normal valve, clutch, and servo 
operation, Foaming can also result In fluid 
escaping from the transmission vent where it 
may be mistaken for a leak. 














During the fluid level check, observe the color 
and odor of the fluid. It should be dark reddish, 
not brown or black. Odor can sometimes indi- 
cate that there is an overheating condition or 
clutch disc or band failure. 


Use an absorbent white facial tissue to wipe 
the dipstick. Examine the stain for evidence of 
solids (specks of any kind) and for antifreeze 
signs (gum or varnish on dipstick). 


If specks are present in the oil or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is con- 
firmed. by further evidence of coolant or ex- 
cessive solids In the oll pan, the transmission 
must be disassembled and completely cleaned 
and serviced. This includes cleaning the torque 
converter and transmission cooling system. It 
would be a waste of time to perform any further 
checks before cleaning and servicing the 
transmission. 


Fluid Level Check 


The automatic transmission should be checked 
at an operating temperature of 66°C-77°C 
(150°F-170°F), (dipstick is hot to touch). The 
operating temperatura may he obtained by driv- 
ing 24 to 32 km/h (15 to 20 mph) of city type driv- 
ing with the outside temperature above 10°C 
(50°F). 

Dipstick Reading: Fluid level on dipstick should 
be within the add and full marks. 


If the transmission is not at an operating tem- 
perature of 66°C to 77°C (150°F to 170°F) 
and it becomes necessary to check the fluid 
level, the fluid may be checked at room temfer- 
ature 21.1°C to 35°C (70°F to 95°F). 


Dipstick Reading: Fluid level on the dipstick 
should be just below the add mark. 


1. With the transmission in Park, engine at curb 
idle rpm, foot brakes applied, and vehicle 
on level surface, move. the transmission 
selector lever through each range. Allow 
time in each range to engage transmission, 
return to Park, and apply parking brake 
fully. 


NOTE: Do not turn off the engine during the 
fluid level chec! 
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DIAGNOSTIC PROCEDURES 











FLUID LEVEL AND CONDITION CHECK 
(Continued) 
























2. Clean all dirt from, the transmission fluid 
dipstick cap, before removing the dipstick 
from the filler tube. 

3. Pull the dipstick out of the tube, wipe it 
clean, and push all the way back into the 
tube. Be sure itis fully seated. 

4. Pull the dipstick out of the tube again and 
check the fluid level. 


NOTE: The fluid level indication on the dipstick 
will be different at operating temperature 
(transmission hot) and room temperature 
(transmission cold). 





FLUID LEVEL 
BETWEEN THESE MARKS 
AT OPERATING TEMPERATURE 


S805 


Before adding fluid, be sure it meets Ford spec- 

ification ESP-M2C138-CJ or Dexron II® , Series 

D or equivalent. 

CAUTION: Use of a fluid other than specified 

above could result in transmission malfunction 

and/or failure. 
If necessary, add enough fluid through the 
filler tube to raise the level to the correct 
position. Do not overfill the transmission, 
as this will result in foaming, loss of fluld 
through the vent, and possible transmis- 
sion malfunction. 

5. Install the dipstick, making sure it is fully 

seated in the tube. 









MANUAL LINKAGE ADJUSTMENT 


Refer to Section 17-02 for the manual linkage 
adjustment procedure. 





DOWNSHIFT CABLE ADJUSTMENT 


Refer to Section 17-02 for the throttle linkage 
adjustment procedure. 


ROAD TEST 


Prior to performing a road test, be sure that 
fluid level and condition and control linkage ad- 
justments have been checked and are correct. 


Observe engine performance when road-test- 
ing. A poorly tuned engine will have adverse ef- 
fects on transmission operation. 


During the road test, the transmission should 
be operated in all shifter positions to check for 
slipping and variations in. shifting. Note 
whether the shifts are harsh or spongy, and 
check the speeds where the upshifts and down- 
shifts occur. 


Observe closely for slipping or engine speed 


flare-up. Slipping or flare-up in any gear usually 
indicates clutch, band, or overrunning clutch 
problems. If the condition is far advanced, an 
overhaul will probably be necessary to restore 
normal operation. 


In most cases, the clutch or band that is slip- 
ping can be determined by noting the transmis- 
sion operation in all selector positions and by 
comparing which internal units are applied in 
those positions. The Clutch and Band Applica- 
tion Chart and Shift Speed Chart provide a 
basis for road test analysis. 


The road test is conducted through three basic 
driving conditions: 


* Minimum throttle upshifts 
* To detent shifts 
© Through detent shifts 


Proceed through each part of the test until a 
specific problem is found or until a no-problem 
conclusion is reached at the end of the test. Ifa 
problem is found, but It Is not severe enough to 
conclude the test at that point, proceed to the 
end of test to make sure no other problems 
exist. 
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DIAGNOSTIC PROCEDURES 





ROAD TEST (Continued) 


CLUTCH AND BAND APPLICATION CHART 


DRIVE POSITION 


HOLDING MEMBERS. 





(5806-4, 


















SHIFT SPEED CHART 

SHAFT RPM 

[7-2 minimum 1-75 inHg dC «dYSCSC*C«C BNO 

[2-Sminimum W-15n Ae Cd; «dSCC—C 

[2-3 te detent 6 psi boost preseure——=—=SCSC*dtCSC*~*‘t + ~~—« M8800 | 

[1-2 thra detent (WOT) 10 psi boost pressure _—_—_—~+|___ 1-7 | 2088-2525 | 

[3-2 torque demand fockout Tpsi boost pressure [| 33-09 | tea0-1956 | 

3-2 thru detent (kickdown) max. lockout 5 psi boost 57-63 

pressure 

3-1 or 2-1 thru detent (kickdown) max. lockout 3 psi 28-36 paar 
boost pressure 

[3-2 closed throttle coastout SS SSSSCSCSC~*dSCSCS TV | _ 30-005 

[2-1 closed throttle coast out SSSCSC*dYCOC*~*‘éaR AB =*d?CSCSC | 

[2-1 manual low closed throttle coast out_____——~«Y| 0-41 | 1580-2060 | 

D5807-A 
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DIAGNOSTIC PROCEDURES 


ROAD TEST (Continued) 


Minimum Throttle Upshifts 

To check the minimum throttle upshifts, give it 
just enough gas to barely accelerate the car. 
The diagnosis guide specities above 12 Inches 
of vacuum for all minimum throttle shifts. That. 
means throttle pressure should be less than 69 
kPa (10 psi)—not enough to raise control pres- 
sure or to cause modulated throttle pressure to 
act on the shift valves to delay upshifts. 


When you. move the selector to D, the forward 
clutch and governor supply system is charged 
with control pressure. The clutch applies, and 
with the one-way clutch holding, you are in first. 
gear. Control pressure to.the governor Is dead- 
ended at the governor valve, so that there is no 
governor pressure. 


As you drive off in first gear, you can be fairly 
sure the governor valve is not stuck in the maxi- 
mum pressure position. If it was, the governor 
pressure would build up immediately, causing 
an immediate upshift to second. 


Minimum Throttle 1-2 Upshift: When you reach 
about 12 mph, governor pressure should cause 
a shift. Since there’s no modulated throttle 
pressure, the 1-2 shift valve train moves to 
charge the servo apply system. A smooth 1-2 
shift at‘19 km/h (12 mph) tells you the governor, 
and 1-2 shift valve train are free, and that the 
servo is applying the band. If the band doesn’t 
apply, you'll stay in first gear and upshift to 
third at a higher speed. 


Minimum Throttle 2-3 Upshift: Without increas- 
ing.the ‘throttle. setting, check for the. 2-3 
upshift at specified speed. Now, governor pres- 
sure has risen high enough to.overcome the 2-3 
shift valve spring. (There is still no modulated 
throttle: pressure.) The 2-3 shift valve moves 
and charges the reverse-and-high clutch 
system. The clutch applies and at the same 
time release pressure on the servo releases the 
band, The governor is still doing its Job. The 
clutch circuit is hydraulically tight, and the 2-3 
shift valve is free. 


Closed Throttie 3-2, 2-1 Downshift: In D range 
also check the coast down shift. When the 
governor pressure decreases, the 2-3 and 1-2 
shift valve train will move down from spring 
force. The forward clutch is still pressurized 





{ and the car Is freewheeling. 











Closed Throttle 2-1 Downshift: When you shift 
out of high géar in D to manual low (1), the 
transmission downshifts to second. If you start 
at'a high enough. road speed, 88 km/h (55 mph), 
and don’t get slip on this shift, the line coasting 
boost valve Is free. 


Then, when governor pressure reduces as you 
coast. down to 32 to 40 kmih (20.to 25 mph), you 
get a 2-1 downshift. This time, though, first 
gear Is not freewheeling, since the low-and- 
reverse band is on. To be sure the low-and- 
reverse band.is holding, accelerate to 40 km/h 
(25 mph) in first gear (1) and then test for engine 
braking. 


“To Detent” Shifts 


The “to detent” upshifts are full-throttle shifts. 
Throttle pressure is maximum and boosted 
throttle pressure acts on the modulator valve 
so maximum modulated throttle pressure is 
available to delay the upshifts. There is no 
downshift valve input to the shift valves, be- 
cause you push the throttle only, until you feel 
the downshift spring. 


To Detent 1-2 and 2-3: In D range, push the ac- 
celerator to the detent and hold it there. Check 
the upshift points. If they're to specifications 
and feel firm, the throttle valve, throttle booster 
valve, and throttle modulator valve are operat- 
ing freely. Also, the governor still is doing a 
good Job. 


To Detent 3-2: At about 40 km/h (25 mph) in 
high gear, push the accelerator to the detent. 
This brings in boosted throttle pressure, which 
raises modulated throttle pressure enough to 
force the 3-2 shift. 


“Through Detent” Shifts 


Through the detent, we have the downshift sys- 
tem charged, exerting the maximum shift-delay 
force on the shift valves. The shifts will come in 
at the highest shift points. In D range, we can 
kick down to low gear only by going through the 
detent. Check the through detent-upshifts by 
pushing the accelerator to wide-open throttle in 
D and holding it there. Check the kickdown 
shift points by pushing the accelerator through 
the detent at the appropriate road speed. These 
shift points are a check on the downshift valve 
and on governor pressure output above 16 km/h 
(10 mph). 
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CONTROL PRESSURE TEST 


Control pressure tests should be performed 
whenever there is slip in the gear train or the 
shift feel isn't right. Harsh, delayed upshifts 
often are the result of too much throttle pres- 
sure. The harshness comes from the throttle 
boost to control pressure and the delay from 
excess modulated throttle pressure. Of course, 
sllp and no-drive conditions can be caused by 
too little control pressure—either from excess 
leakage in the system or sticking valves. 








Pressure Tester Connection 






EGR 
VALVE 


CONTROL 
PRESSURE 
CONNECTION 
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If you come back from a road test with a slip- 
ping hydraulic clutch, the control pressure test 
in the various ranges will probably tell you 
whether the slip is caused by a hydraulic leak 
or mechanical failure. 


In the pressure tests, we begin by checking 
control pressure in all the ranges with no throt- 
tle pressure input. Then we check the control 
pressure rise when we puil the vacuum down 
and build throttle pressure. 


ROTUNDA 
AUTOMATIC 
TRANSMISSION 
TESTER 019-00027 











TO BATTERY 
CONNECTION 
TO COIL 


CONNECTION 
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CONTROL PRESSURE TEST (Continued) 


1. Adjust the engine idle speed to the speci- 
fied rpm. If necessary, refer to Section 
21-01. If the engine idle speed cannot be 
brought within limits, check the throttle and 
downshift linkage for a binding condition. If 
linkage is satisfactory, refer to Section 
21-01 for further diagnosis. 
Be sure the transmission fluid level and en- 
gine coolant level are correct; also that the 
transmission is at operating temperature. 
3. Check and adjust throttle and manual 
linkage. If necessary, refer to Section 17-02. 
4. Disconnect the hose at the vacuum 
modulator and check for a vacuum signal 
with the engine at idle. 


y 


Hold a thumb over the end of the hose and 
check for vacuum. If the engine speeds up 
when the hose is disconnected and slows 





down as the thumb is held against the end 
of the hose, the vacuum source is satisfac- 
tory. Connect the vacuum hose. 


Tee the vacuum hose from the tester into 
the manifold vacuum line to the transmis- 
sion diaphragm. 


. Connect the tachometer leads to the coil 


distributor terminal and to ground. 
Connect the tester leads to the battery. 


. Connect the pressure gauge hose to the 


control pressure tap at the left of the case. 


. Set the tachometer selector knobs as ap- 


propriate. 


10. Place the Installed tester on the window for 
visability. 

141. Apply both the parking brakes and the serv- 
ice brakes during the test. 

12. Operate the engine in the ranges shown in 
the Pressure Test Chart and at the manifold 
vacuum specified. 

PRESSURE TEST 





aia 


fs easing tof Rau 


As ped Wide Open 


Result: 


Throttle {Range 
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METRIC CONVERSION 





psi 
51 
61 
67 
82 
83 





kPa psi kPa 
352 90 621 
420 164 4,131 
462 188 1,286 
565 276 1,803 
$72 304 2,096 
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CONTROL PRESSURE TEST (Continued) 


NOTE: There are two methods of controlling 
the vacuum signal applied to the vacuum 
modulator. One is to perform the test using the 
engine vacuum under stall conditions. The sec- 
ond method is to use a remote vacuum source 
such as the one provided in a distributor tester 
or a hand-operated vacuum pump. 


If you don’t use an external vacuum source for 
the pressure rise tests, you'll be running at stall 
at fairly high rpm. This will heat up the engine 
and transmission considerably. To avoid over- 
heating or damage: 


* Don't operate at stall for more than five sec- 
onds per test. 


. 


Release the throttle immediately in case of 
slip. (see Stall Test). 


© Operate the engine in neutral at 1000 rpm be- 
tween tests for cooling. 


13. Record the actual pressure in each condi- 
tion and proceed to the governor check. 


The Control Pressure Test Chart shows the 
most likely causes of abnormal pressures in 
various operating ranges. In cases where the 
pressure is low in a clutch or servo, its. opera- 
tion can be varified by removing the valve body. 
and performing an air pressure test before dis- 
assembling the transmission. If necessary, 
refer to the procedure in this section. 


Additional things to watch for during the con- 
trol pressure tests: 




































Low Pressure at Idle 


Low pressure in all the ranges at idle points is 
due to some problem in the pressure supply— 
low pump output; excessive leakage in the 
pump, case, or valve body; or a sticking regula- 
tor valve. 


lf the pressure is low in only certain ranges, 
there is probably a hydraulic leak in one of the 
systems that’s charged in those ranges. For 
example, a leak in the forward clutch and gover- 
nor system could cause low pressure in all for- 
ward ranges, but pressure would be good in 
reverse, park, and neutral. Of course, the leak 
would have to be bad enough that the pump 
volume could not keep up with the leakage. 


High Pressure at Idle 


High pressure at idle probably is caused by a 
throttle pressure input to the pressure booster 
valve. If the vacuum modulator diaphragm 
leaks, for instance, throttle pressure is going to 
be high and will boost control pressure. 


To check where the vacuum leak Is, remove the 
vacuum gauge tee and connect the gauge 
directly to the vacuum hose to see If vacuum Is 
higher with the diaphragm out of the picture. If 
necessary, check vacuum at the other end of 
the hose to see if the hose leaks. Of course, if 
either the hose or diaphragm unit leaks, It must 
be replaced. 


No Pressure Rise 


If you don’t get a pressure increase as vacuum 
drops, check the mechanical connection be- 
tween the diaphragm and throttle valve. If the 
control rod isn’t assembled, there’s no spring 
force on the throttle valve so throttle pressure 
can’t build up. 


Pressure Increases Not to Specifications 


If the pressure does increase, but is not within 
specifications, you may have a stuck throttle 
valve, pressure booster valve or regulator valve. 
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[ CONTROL PRESSURE TEST (Continued) 


Control Pressure Test Results Chart 






CONTROL PRESSURE. TEST 





TUBES, LOOSE VALVE 
BODY OR REGULATOR 


TO CASE BOLTS, 
EXCESSIVE LEAKAGE 
IN FRONT PUMP, 
CASE, CONTROL 
VALVE BODY OR 
STICKING CONTROL 


PRESSURE. 
REGULATOR VALVE 








VALVE OR CONTROL 
ROD, STICKING 
REGULATOR BOOST 
VALVE(S), 


VACUUM DIAPHRAGM. 





UNIT, CONTROL ROD 
OR THROTTLE VALVE 
STUCK 


CONTROL PRESSURE TEST 





| 

LOW AT IDLE HIGH AT IDLE OK AT IDLE 

IN ALL RANGES, IN ALL RANGES IN ALL RANGES 
CHECK ENGINE EGR CHECK ENGINE EGR 
SYSTEM, LOW FLUID SYSTEM, VACUUM OK AT 10 IN. 
LEVEL, RESTRICTED DIAPHRAGM UNIT,” LOW AT a eee 
INTAGE: SCREEN QA MANIFOLD VACUUM 10 IN. VACUUM vara 
FILTER, LOOSE OIL LINE, THROTTLE teouUN' 





EXCESSIVE LEAKAGE, 


LOW PUMP CAPACITY, 
RESTRICTED OIL PAN 
SCREEN 






















Low IN 
| 

i T T T el ay 

i a ; D 2 1 R 
FORWARD HIGH CLUTG 

VALVE BODY VALVE BODY Foner CLUTCH ANDIOR ful ey oa 
INTERMEDIATE REVERSE REVERSE 
SERVO'CLUTCH CLUTCH OR CLUTCH ANDIOR 
SERVO SERVO 
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The governor can be checked at the same time 
as the Control Pressure Test is performed and 
in the same manner. This test checks that the 
governor is operating by observing if control 
pressure cuts back with increased road speed. 


Raise the vehicle with an axle or frame hoist so 
that the rear wheels are clear of the floor. Dis- 
connect and plug the vacuum line to the vac- 
uum diaphragm unit. Connect an external 
vacuum supply to the diaphragm unit. 


CAUTION: Never exceed 97 km/h (60 mph) 
speedometer speed. 


Place the transmission in manual 2;.no load on 
the engine and apply 10 inches of vacuum to 
the vacuum diaphragm unit. Increase the speed 








CONTROL PRESSURE TEST (Continued) slowly and watch the speedometer. Check the 
Governor Check km/h (mph) at which the control pressure c! 


backs occur. It should occur between 16 to 23 
km/h: (10 to 20 mph). 


If the cutback speeds are okay, the governor Is 
operating. 

If the cutback doesn’t occur at all, the governor 
isn’t operating. It may need to be cleaned or re-: 
Placed; or the filter screen may need cleaning 
to allow supply fluid to get to the governor 
valve. 


One other possibility is that the cutback hap- 
pens okay on one test and not the other. This 
would indicate a valve body problem. The valve 
body then should be removed and overhauled. 


CAUTION: The rear suspension must not hang 
free. Support the rear suspension arms so that 
the halfshaft CV joint angles are at curb welght 
condition (5° to 9° shaft angle). Without sup: 
port, the CV joint will operate at a very high 
angle resulting in possible damage to the joint. 


e 
& Q; 
baat 
AUTOMATIC 
TRANSMISSION 
TESTER 
019.00027 













DISCONNECT 
AND PLUG 


MANIFOLD VACUUM: 
GOVERNOR TEST 
Cutback Speed 


10” Vacuum 
0-2” Vacuum 


MPH 
MPH 
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[ STALL TEST 


The stall test is used to check for clutch or 
band slippage In the transmission, torque con- 
verter operation, and engine performance. The 
stall test consists of checking the maximum 
engine rpm at stall in D, 2, 1 and reverse. 


The test should be done only with the engine 
coolant and transmission fluid at proper levels 
and at operating temperature, and with the 
kickdown linkage set properly. 


Apply the service and parking brakes firmly for 
each stall test. 


1. Connect the tachometer to the engine and 
position it so it can be seen from the 
driver’s seat. 


2, Mark the specified rpm_on the tachometer 
dial with a grease pencil to allow quick 
determination if the needle is off or at the 
mark. 








3. In each gear range, press the accelerator to 
the floor and hold it just long enough to let 
the engine get to full rpm. 


CAUTION: While making this test, do not hold 
the throttle open for more than five seconds at 
a time and after each range, move the selector 
lever to Neutral and run the engine at 1000 rpm 
for about 15 seconds to cool. the converter 
before making the next test. 


NOTE: Whenever the engine speed recorded by 
the tachometer exceeds the maximum limits, 
release the accelerator immediately because 
clutch or band slippage Is indicated. 


4. Record the rpm reading in each gear range. 


5. Refer to the Stall Test Results Table for a 
summary of the possible conditions. 


STALL TEST 


Specified Record Actual 
Engine RPM Engine RPM 


3000-3300 [I 


D5802-A 
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STALL TEST RESULTS TABLE 


Selector Position Stall Speeds High Stall Speeds Low 


D Only Planetary one-way clutch 
D,2&1 Forward clutch 


D,2,1&R General Problems Pressure Converter stator one-way 
Test clutch or engine performance 


R Only High and/or reverse clutch or 
low reverse band or servo 





DS813-A 


NOTE: A good stall test rpm in any range If the stall test indicates slipping, the range or 


means the engine performance and torque con- ranges it occurs in give a clue to the cause. 

verter one-way clutch are okay. Since the transmission can’t upshift at stall, 
the Clutch and Band Application Chart can be 
used to determine the slipping member(s) in 
each range. 











HOLDING MEMBERS APPLIED 


Forward clutch and one-way clutch 

Forward clutch and low-and-reverse band 

Forward clutch and intermediate band 
Reverse-and-high clutch and low-and-reverse band 





5814-8 
Thus, the Stall Test Results Chart and Clutch © Slip in D, 2:and 1—forward clutch 
and Band Application Chart present these * Slip in D only—one-way clutch 
ossible causes of slip: 
B 7 © Slip in reverse only—reverse-and-high clutch 


© Slip in all ranges—control pressure low or low-and-reverse band 
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STALL TEST (Continued) 





If the stall test speeds are low and the engine is 
properly tuned, converter stator clutch prob- 
lems are indicated. A road test must be per- 
formed to determine the exact cause of the 
trouble. 


During the road test, watch for two different 
type malfunctions that can affect the torque 
converter one-way clutch. 


A. The stator assembly freewheels in both 
directions, 

B. The stator assembly remains locked up at 
all times. 


Condition A 


If the stator roller clutch becomes ineffective, 
the stator assembly freewheels at all times In 
both directions. With this condition, the vehicle 
will tend to have poor acceleration from a 
standstill. At speeds above 48 to 56 km/h (30 to 
35 mph), the vehicle may act normally. If poor 
acceleration problems are noted, it should first 
be determined that the exhaust system is not 
blocked, the engine is in good tune, and the 
transmission is in first (1st) gear when start- 
ing out. 


If the engine will freely accelerate to high rpm 
in Neutral (N), it can be assumed that the en- 
gine and exhaust systems are normal. Driving 
the vehicle in Reverse (R) and checking for poor 
performance will help determine if the stator.is 
freewheeling at all times. 


Condition B 


If the stator assembly remains locked up at all 
times, the engine rpm and vehicle speed will 
tend to be limited or restricted at high speeds. 
The vehicle performance when accelerating 
from a standstill will.be normal. Engine over- 
heating may be noted. Visual examination of 
the converter may reveal a blue color from the 
overheating that will result. 













if elther condition exists, the torque converter 
should be removed and checked using the fol- 
lowing procedures. 





TORQUE CONVERTER CHECKS 


Endplay Check 


1. Insert Tool T80L-7902-A, or equivalent, into 
the converter pump drive hub until it 
bottoms. 





THREADED 


INNER POST TBOL-7902-A 


INSTALL INTO 
CONVERTER 


2. Expand the sleeve in the turbine spline by 
tightening the threaded Inner post until the 
tool is securely locked into the spline. 


3, Attach a dial indicator to the tool. Position 
the indicator button on the converter pump 
drive hub, and set the dial face at 0 (zero). 
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TORQUE CONVERTER CHECKS (Continued) 
‘TBOL-7902-A 
END PLAY 








4. Lift the tool upward as far as it will go and 
note the indicator reading. The Indicator 
reading is the total endplay, which the tur- 
bine and stator share. Replace the convert- 
er unit if the total endplay exceeds 0.58 mm 
(.023 in.) for a new/rebuilt converter or 0.127 

mm (.050 in.) for a used converter. 









CHECKING TOOL 


TOOL 4201-C 
GAUGE TORQUE 


CONVERTER 


See 


DS816-A 
— 





Converter One-way Clutch Check 


4. Insert the Converter Clutch Holding Tool 
T77L-7902-A, or equivalent, into one of the 
grooves in the stator thrust washer. 

. Insert Converter Clutch Torauing Tool T77L- 
7902-B, or equivalent, into the converter 
pump drive hub so as to engage the one- 
way clutch inner race.. 

. Attach a torque wrench to the clutch torquing 
tool. With the holding tool held stationary, 
turn the torque wrench counterclockwise. 











The converter one-way clutch should lock up 
and hold a 14 N-m (10 Ib-ft) force. The con- 
verter one-way clutch should rotate freely ina 
clockwise direction. Try the clutch for lockup 
and hold in at least five different locations 
around the converter. 

. If the clutch fails to lock up and hold a 13 
N-m (10 Ib-ft) torque, replace the torque 
converter. 


a 








T77L-7902-A 
TORQUE HOLDING TOOL 


WRENCH FREE-TURNING 


177L-7902-B OR 
SPLINED INTO | T76L-7902-C 

STATOR CLUTCH! TORQUING 
INNER RACE TOOL 
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[ ronaue CONVERTER CHECKS (Continued) 


Stator to Impeller Interference Check 


1. Position the front pump assembly on a 
bench with the spline end of the stator 
shaft pointing up. 


2. Mount the torque converter on the pump 
with the splines on the one-way clutch inner 
race engaging the mating splines of the 
stator support. The converter hub will then 
engage the pump drive gear. 


3. Hold the pump stationary, and try to rotate 
the converter counterclockwise. The con- 
verter should rotate freely without any 
signs of interference or scraping within the 
converter assembly. 


CONVERTER. 
ASSEMBLY 


FRONT PUMP AND 


STATOR SUPPORT SHAFT psat7-A 





4. lf there is an indication of scraping, the 
trailing edges of the stator blades may be 
interfering with the leading edges of the im- 
peller blades. In such cases, replace the 
torque converter. 









a 


Stator to Turbine Interference Check 


1. Position the converter on the bench, front 
side down. 


2. Install a front pump assembly to engage the 
mating splines of the stator support and 
stator, and pump drive gear lugs. 

3. Install the input shaft, engaging the splines 
with the turbine hub. 

4. Hold the pump stationary and attempt to 
rotate the turbine with the input shaft. The 
turbine should rotate freely in both direc- 
tions without any signs of interference or 
scraping noise. 


INPUT SHAFT 












FRONT PUMP AND 
STATOR SUPPORT 
SHAFT 


CONVERTER 
ASSEMBLY 







: oe at yo ah 
Cb ben easy 
re out 


5. If interference exists, the stator front thrust 
washer may be worn, allowing the stator to 
hit the turbine. In such cases, replace the 
torque converter. 
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AIR PRESSURE CHECKS 


A no-drive condition can exist, even with the 
correct transmission fluid pressure, because of 
an inoperative clutch or band. The inoperative 
units can be located through a series of checks 
by substituting air pressure for the fluid pres- 
sure to determine the location of the 
malfunction. 
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AIR PRESSURE CHECKS (Continued) 


For example, when the selector lever is in Drive 
(D), a no-drive condition may be caused by an 
inoperative forward clutch or one-way clutch. 
When there is no-drive in 1, the difficulty could 
be caused by improper functioning of the for- 
ward clutch or low-reverse band and the one- 
way clutch. Failure.to drive in reverse range 
could be caused by a malfunction of. the 
reverse-high clutch or low-reverse band or 
clutch. In each case, refer to the applicable 
Band and Clutch Application Chart to relate 
faulty transmission operation to a specific hy- 
draulic component. : 

When you have a slip problem but do not know 
whether It is in the valve body or in the hydraul- 
ic system beyond the valve body, the Air Pres- 
sure Tests can be very valuable. 

To make the air pressure checks, remove the 
fluid pan and the control valve body assembly. 
If necessary, refer to Section 17-03. The in- 
operative units can be located by introducing 
air pressure into the transmission case pas- 
sages leading to the clutches, sefvos, and 
governor. 











1, REVERSE-AND-HIGH CLUTCH 5. LOW-AND-REVERSE 


2, FOREWARD CLUTCH 
3. INTERMEDIATE SERVO 


SERVO APPLY 

6. LOW-AND-REVERSE 
SERVO RELEASE 

7. MAIN PRESSURE TO 
GOVERNOR p29.4 


APPLY 
4, INTERMEDIATE SERVO 
RELEASE 








The passages can be tested adequately with air 
pressure regulated at 275 kPa (40 psi). However, 
it may be necessary to use higher air pressure 
620 kPa (90 psi) if there is difficulty in hearing 
the clutches apply. The air pressure can be 
more easily concentrated in a particular pas- 
sage if.the air.gun is equipped with a fabricated 
nozzle as shown below. 


V8 OR 3/16 TUBING 






CUT AT 45° 
FLATTEN 
SLIGHTLY 


NOZZLE FOR AIR PRESSURE TEST 
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\f-a:servo or the accumulator does not operate 
and disassemble, clean and inspect to locate 
the eource of the trouble, If air pressure applied 
to a clutch passage falls to operate the clutch 
or operates two clutches at once, check the flu- 
id passages in the case and front pump to de- 
tect obstructions or damage. 





Clutches 


Apply air pressure to the transmission case for- 
ward clutch and reverse/high clutch passages. 
Adull thud can be heard when the clutch piston 
is applied. If no noise‘is heard, place your 
fingertips on the input shell and again apply air 
pressure to the forward or front clutch passage. 
Movement of the piston can be felt as the 
clutch Is applied. 


Governor % 


Apply air pressure to the control pressure to 
governor passage, and listen for a sharp Click- 
ing or whistling noise. The noise indicates 
governor valve movement. 


PS oe eM 
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AIR PRESSURE TESTS (Continued) 
Reverse High Clutch 


Apply air pressure to the reverse high clutch. A 
dull thud indicates that the reverse-high clutch 
piston has moved to the applied position. If no 
noise is heard, place your fingertips on the 
clutch drum and again apply air pressure to 
detect movement of the piston. 


Intermediate Servo Apply and Release 


Hold the air nozzle in the intermediate servo ap- 
ply passages. Operation of the servo is in- 
dicated by a tightening of the intermediate 
band around the drum. Continue to apply air 
pressure to the servo apply tube or passage. In- 
troduce air pressure into the front release tube 





SS SSS SS ey 


AIR PRESSURE TEST CHART 


PASSAGE 


Reverse-and-High Clutch 


Forward Clutch 


Intermediate Servo Release 
and 4 

Low-and-Reverse Servo Apply 

Low-and-Reverse Servo Release 


Governor Supply 





TESTS OK IF 





Dull thud or you can feel piston Hissing or no piston movement 
movement at the clutch drum 


Dull thud or you can feel piston Hissing or no piston movement 
movement on the input shell 


Band releases while applying 
pressure to both passages 3 
Rear band tightens 

No sound of air escaping Hissing 


Click, whistle or buzz 


ral 


or the intermediate servo release passage. The 
front or intermediate band should release the 
band against the apply pressure. 


Low Reverse Servo Apply and Release 


Apply air pressure to the rear servo apply pas- 
sage. The low-reverse band should tighten 
around the drum if the servo is operating 
properly. 

Apply air pressure to the servo release passage 
and listen for a hissing noise that may indicate 
a leaking seal. The air pressure check points 
and results are summarized in the Air Pressure 
Test Chart. 


LEAKING IF 


Hissing or no band release 


Hissing or no band apply 


Hissing only 


05009-A 
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VACUUM MODULATOR TESTS 


The vacuum modulator assembly controls shift 
spacing and timing such that these will not be 
adversely affected by changes in engine per- 
formance at altitudes, as in the Denver, Col- 
orado area. 


The modulator assembly exerts force on the 
throttle valve as a function of engine intake 
manifold vacuum and local atmospheric pres- 
sure: The modulator assembly is composed of 
a flexible diaphragm, an aneroid bellows as- 
sembly, a calibration spring, and case. 


A failed vacuum modulator can cause one or 
more of the following complaints. 


1. Harsh upshifts ‘and downshifts. 
2. Delayed upshifts. 

3. Soft upshifts and downshifts. 

4. Slips in low, drive, and reverse. 
5. Transmission overheating. 

6. Engine burning transmission oll: 


If any one of the above complaints is encoun- 
tered, the modulator must be checked. 











Vacuum Supply Test 


The vacuum supply to the vacuum modulator 
and the diaphragm itself must be checked. To 
check the supply, disconnect the vacuum line 
at the modulator and connect it to a vacuum 
gauge. With the engine idling, the gauge must 
have a steady acceptable vacuum. reading for 
the altitude at.which the test is being per- 
formed. If the vacuum reading is low, check for 
a vacuum leak or poor engine vacuum. If the 
vacuum reading is okay, rapidly accelerate the 
engine momentarily. The vacuum reading must 
drop rapidly at acceleration and return im- 
mediately upon release of the accelerator. If 
the vacuum reading does not change or 
changes slowly, the transmission vacuum line 
is plugged, restricted, or connected to a reser- 
voir supply. Correct as required. 


TO ENGINE 
MANIFOLD 
VACUUM 













VACUUM 


VACUUM MODULATOR 


GAUGE 


Dss21-A 
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VACUUM MODULATOR TESTS (Continued) 4. Adjust engine idle speed. If necessary, refer 

to Section 21-01. If engine idle speed can- 
Vacuum Diaphragm Functional Test not be brought within limits by adjustment 
To check the vacuum modulator, attach a at the idle adjustment screw, check the 


vacuum pump to diaphragm vacuum connector throttle and downshift linkage for a binding 


and apply 18 inches of vacuum. If the reading condition. If the ‘linkage’ Is satisfactory, 
does not remain at 16 inches, the vacuum unit check for vacuum leaks in the transmission 
diaphragm ‘is leaking. Replace the vacuum diaphragm unit and Its connecting tubes 
diaphragm unit. Also, if automatic transmis- and hoses. Check all other vacuum-operat- 
sion fluid is present in the vacuum side of the ed units (such as the power brake) for vac- 
diaphragm or in the vacuum hose, the dia- uum leaks. 

phragm is leaking and must be replaced. 5. At engine idle speed, read the engine vac- 
uum gauge and the transmission control 
pressure gauge. 


The engine vacuum gauge should read a 
minimum of 18.0 inches. If the vacuum 
gauge reading Is lower than 18.0 inches, an 
engine problem is indicated. Refer to Sec- 
tion 21-01 for further diagnosis. 


The transmission control pressure gauge at 
engine idle should read between 352 to 421 
kPa (61 to 61 psi) in N, D1 and D2, and be- 
tween 462 and 565 kPa (67 to 82 psi) in R. If the 
transmission control pressure is within lim- 
its, shift the transmission into D1 or D2 and 

















unoue aon firmly apply the service brakes. Advance the 

throttle until the engine vacuum gauge 

HAND reading talls Delow 16 to 13.7 Inches. As the 

vAnuUa vacuum gauge reading passes through the 16 

PUMP to 13.7 inches range, the transmission control 

05822-A pressure should start to rise and continue to 

rise with throttle opening, until maximum 

control pressure for stall in D1 or D2 is ob- 

tained. In R, control pressure rise is not de- 

pendent on the diaphragm unit. When the 

selector lever is shifted into these positions 

If the problem persists and automatic shifts do and engine rpmis increased, control pressure 

not occur within limits, the following procedure should rise immediately and reach its max- 

is suggested to separate engine, transmission, imum before engine speed reaches stall rpm. 

linkage, and diaphragm unit troubles. If the vacuum and pressure gauge readings 

1. Attach a tachometer and vacuum gauge to follow the pattern described above, the dia- 

the engine. phragm unit and transmission contro! pres- 

2. Attach a pressure gauge to the control pres- eee ee system are operating 
sure outlet at the rear of the transmission. If . 

necessary, refer to the procedure in this If transmission control pressure at Idle Is 

section. 100 low, too high, falls to rise with throttle 

3. Firmly apply the parking brake and start the opening, or is extremely erratic, follow the 

engine. procedure given under the following appro- 


priate heading. 
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VACUUM MODULATOR TESTS (Continued) 


Control pressure Is low. If control pressure at 
engine idle is low in all selector lever positions, 
trouble other than the diaphragm unit is 
indicated. 


Transmission contro! pressure in P, R, and Lis 
regulated entirely by the control pressure regu- 
lator valve and its spring. When control pres- 
sure at engine idle is low in all ranges, check 
for excessive leakage in the front oll pump, 
case, and control valve body. 


Control pressure is high. If transmission con- 
trol pressure at engine idle Is too high in N, D1, 
and D2, the trouble may be in the diaphragm 
unit or its connecting tubes and hoses. 


With the engine idling, disconnect the hose from 
the diaphragm unit and check the engine mani- 
fold vacuum. Hold a thumb over the end of the 
hose and check for vacuum. If the engine 
speeds up when the hose is disconnected and 
slows down as.the thumb is held against the end 
of the hose, the vacuum source is satisfactory. 


Stop the engine and remove the diaphragm unit 
and the diaphragm unit push rod. Inspect the 
push rad for a hent condition and for corrosion. 
Install the diaphragm unlt in the case to pre- 
vent fluid loss, but leave the push rod out. With 
the push rod removed, the diaphragm unit can- 
not affect transmission control pressure. Start 
the engine and check control pressure at.en- 
gine idle in N, D1, and D2. If control pressure is 
still too high, the trouble is in the transmission 
control. system. If the pressure is now within 
limits, the diaphragm unit was not operating 
properly and should be replaced. 


Control pressure does not rise with throttle 
opening. If transmission control pressure does 
not rise in D1 and D2 as engine vacuum falls 
below 16 to 13.7 inches, check the transmis- 
sion’s pressure rise capacity by shifting to R or 
L. In these positions, maximum control pres- 
sure should be obtalned at not more than 
engine stall rpm. 


If pressure rise is normal in R and L, remove the 
hose from the diaphragm unit and check the 
hose and tubes as given above. If the vacuum 


reading at the diaphragm end of the hose is 18 
inches Hg or greater, change the diaphragm 











unit. and again. check for pressure rise with 
throttle opening in D1 and D2. If control pres- 
sure does not rise now, the trouble is in the 
transmission. Check for excessive leakage in 
those components, which have control pres- 
sure in them in D1 and D2 but do not have con- 
trol pressure in them in R and L. 


Control pressure Is extremely erratic. If Trans- 
mission control pressure is extremely erratic in 
N, D1, and D2, check the diaphragm unit tubes, 


hoses, and diaphragm push rod as given above 
under control pressure is high. If the vacuum 
source is satisfactory, replace the diaphragm 
unit ang repeat the tests for transmission con- 
trol. pressure. If» control pressure is still 
extremely erratic, the trouble is in the transmis- 
sion. Clean and inspect the control valve body 
and pressure regulator. 





KICKDOWN CABLE CHECKS 


The kickdown cable controls line pressure for 
full throttle downshifts. 


If the kickdown cable is broken, sticky, miead- 
justed, or the incorrect part for the model, the 
vehicle may exhibit various malfunctions. 





THROTTLE 
LEVER 





KICKDOWN 
CABLE LEVER 


5823-4 | 


TRANSMISSION 
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KICKDOWN CABLE CHECKS (Continued) 


Sticking or binding kickdown linkage can result 
in delayed or full throttle shifts. The kickdown 
cable must be free to travel to the full throttle 
position and return to the closed throttle posi- 
tion without binding or sticking. 























Some binding or sticking of the kickdown cable 
and associated parts may only occur with the 
engine running and will not be noted or ob- 
tained with the engine off. 


NOTE: Inspection of the kickdown cable and 
linkage for sticking or binding should be made 
with the engine running at idle speed, with the 
transmission selector in Neutral and the vehi- 
cle brakes set. 


Pull the kickdown cable full travel beyond the 
throttle body lever pin that it attaches to and 
then release the cable. It should return to the 
closed throttle position against the throttle 
body lever pin. If the kickdown cable sticks and 
remains ahead of the throttle body lever pin, it 
may be caused by one or more of the following: 


Possible Causes of Kickdown Malfunction 


1. Sharp bends or a damaged kickdown cable 
housing. Correct by routing the cable or re- 
place it if required. 


2, Sharp end or burr on the kickdown link, 
fragging In the kickdown cable housing. 


3. Misalignment of the throttle lever and 
bracket assembly. 


4. Damaged or binding throttle lever and 
bracket assembly. 


5. Throttle lever spring unhooked or damaged. 
Correct by assembling the spring properly 
or replace the throttle lever and bracket as- 
sembly as required. 

























Possible Results of Misadjustment 
If the kickdown cable is adjusted too long, 


It may result in one of the two following 
conditions: 


1. No detent downshifts. 


2. Delayed or full throttle shifts by causing the 
transmission to operate in the high- 
pressure mode. The transmission senses a 
malfunction of the kickdown cable and as- 
sociated parts. To prevent burning the 
clutches and band due to low line pres- 
sures, it will go into the high-pressure 
mode. Line pressures checked under the 
“minimum kickdown” conditions in Neutral 
and Drive will be in the range of the‘full 
kickdown” pressures if the transmission is 
in the high-pressure mode. The complaint 
could be described as no upshifts, delayed, 
or sharp unshifts. The closed throttle 3-2 
shifts may automatically occur as high as 
72 km/h (45 mph). 


If the kickdown cable is adjusted too short 
or not adjusted at all, it will result in raising 
the line pressure and shift points. It may 
also limit the throttle valve opening to pre- 
vent full throttle operation. 


FLUID LEAKAGE CHECKS 





Before attempting to correct an oil leak, the ac- 
tual source of the leak must be determined. In 
many cases, the source of the leak can be de- 
ceiving due to “wind flow” around the engine 
and transmission. Oil leaks around the engine 
and transmission are generally carried toward 
the rear of the car by the air stream. For exam- 
ple, a transmission oil fill pipe to case leak will 
sometimes appear as a leak at the rear of the 
transmission. In determining the source of a 
leak, proceed as follows: 


1. Degrease the underside of the transmission. 


2. Road-test the vehicle to get the transmis- 
sion to operating temperature. 


3. Inspect for the leak with the engine running. 


4, With the engine off, check for oil leaks due 
to the raised oll level caused by drain back. 
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[ Fou LEAKAGE CHECKS (Continued) 


NOTE: Oil soluble aniline or fluorescent dyes 
premixed at the rate of 1/2 teaspoon of dye 
powder to 1/2 pint of transmission fluid have 
proved helpful in locating the source of fluid 
leakage. Such dyes may be used to determine 
whether an engine oil or transmission fluid leak 
is present, or if the fluid in the oll cooler leaks 
into the engine coolant system. A black light 
must be used with the fluorescent dye solution. 


Check the speedometer cable connection at 
the transmission. Replace the rubber seal, if 
necessary. 


Leakage at the oil pan gasket often can be 
stopped by tightening the attaching bolts to 
specifications. If necessary, replace the 
gasket. 


Check the fluid filler tube connection at the 
transmission case or pan. If leakage is found 
here, install a new O-ring or tighten the fitting 
to specifications. 


Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank 
for looseness, wear, or damage. If leakage can- 
not be stopped by tightening a fluid line tube 
nut, replace the damaged parts. When oll is 
found to be leaking between the case and the 
cooler line fitting, tighten the fitting to maxl- 
mum specification. Do not try to stop the oil 
leak by increasing the torque beyond specifica- 
tion. This may cause damage to the case 
threads. If the leak continues, replace the cool- 
er line fitting and tighten to specifications. The 
same procedure should be followed for oll 
leaks between the radiator cooler and cooler 
line fittings. 


Check the engine coolant in the radiator. If 
transmission fluid is present in the coolant, the 
cooler in the radiator is probably leaking. 


The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings 
and applying 345 to 517 kPa (50 to 75 psi) air 
pressure to the fittings. Remove the radiator 
cap to relieve the pressure bulld up at the ex- 
terior of the oil cooler tank. If the cooler is leak- 
ing and/or will not hold pressure, the radiator 





al 








must be replaced. 





If leakage is found at either the downshift con- 
trol lever shaft, or the manual lever shaft, re- 
place either/or both seals. 


Inspect the pipe plug on the left side of the 
transmission case at the front. If the plug 
shows leakage, tighten the plug to specifica- 
tions, using Motorcraft sealing compound, or 
equivalent, on the threads. If tightening does 
not stop the leaks, replace the plug. 


SPEEDOMETER 
GEAR 
O-RING 
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HOUSING 
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PRESSURE 


LINKAGE PORT 
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(iio LEAKAGE IN CONVERTER AREA 


In diagnosing and correcting fluid leaks in the 
front pump and converter area, use the follow- 
ing procedures to locate the exact cause of the 
leakage. Leakage at the front of transmission, 
as evidenced by fluid around the converter 


CRANKSHAFT 


CRANKSHAFT 
SEAL LEAK 


CONVERTER 
ASSEMBLY 


FLYWHEEL 


CONVERTER DRAIN PLUG LEAK OR 
CONVERTER TO FLYWHEEL STUD 
WELD LEAK 










FRONT PUMP 
SEAL LEAK 








ry 


housing, may have several sources. By careful 
observation, it is possible, in many instances, 
to pinpoint the source of the leak before remov- 
ing the transmission from the vehicle. The 
paths which the fluid takes to reach the bottom 
of the converter housing are shown. 


FRONT 
PUMP-TO-CASE 
BOLT LEAK 














FRONT PUMP 
GASKET LEAK 


CONVERTER 
HOUSING 


D5825-A 
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FLUID LEAKAGE IN CONVERTER AREA 
(Continued) 


. Fluid leaking by the front pump seal lip will 


tend to move along the drive hub and onto 
the back of the converter assembly. Except 
in the case of a total seal failure, fluid leak- 
age by the lip of the seal will be deposited 
on the inside of the converter housing only, 
near the outside diameter of the housing. 


. Fluid leakage by the outside diameter of 


the seal and front pump body will follow the 
same path, which the leaks by the front 
pump seal follow. 


Fluid that leaks by a front pump to case bolt 
will be deposited on the inside of the con- 
verter housing only. Fluid will not be de- 
posited on the back of the converter. 


. Leakage by the front pump to case gasket 


may cause fluid to be deposited inside the 
converter housing, or it may seep down be- 
tween the front of the case and converter 
housing. 


. Fluid teakage from the converter drain 


plugs will appear at the outside diameter of 
the converter on the back face of the fly- 
wheel, and in the converter housing only 
near the flywheel. 


. Converter to flywheel stud weld leak. 


Engine oil leaks are sometimes improperly 
diagnosed as transmission front pump seal 
leaks. The following areas of possible leak- 
age should also be checked to determine if 
engine oil leakage is causing the problem. 


a. Leakage at the rocker arm cover may al- 
low oil to flow over the converter housing 
or seep down between the converter 
housing and cylinder block causing oil to 
be present in or at the bottom of the con- 
verter housing. 


b. Oll gallery plug leaks will allow oil to flow 


down the rear face of the block to the bot- 
tom of the converter housing. 


c. Leakage at the crankshaft seal will work 


back to the flywheel and then into the 
converter housing. 
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7. Fluid leakage from other areas, such as the 


power steering system forward of the trans- 
mission, could cause fluid to be present 
around the converter housing due to blow 
back or road draft. The following proce- 
dures should be used to determine the 
cause of the leakage before any repairs are 
made. 

a. Remove the transmission dipstick and 
note the color of the fluid. Original fac- 
tory fill fluid is dyed red to aid in deter- 
mining if leakage is from the engine or 
transmission. Unless a considerable 
amount of makeup fluid has been added 
or the fluid has been changed, the red 
color should assist in pinpointing the 
leak. Fluid used in the power steering 
system has a yellowish-green dye. Since 
road draft may cause leaking power 
steering fluid to be present on the trans- 
mission, this leakage, if present, should 
be eliminated before checking the 
transmission for fluid leakage. 

b. Remove the converter housing cover. 
Clean off any fluid from the top and bot- 
tom of the converter housing, front of thé 
transmission case, and rear face of the 
engine and engine oil pan. Clean the con- 
verter aroa by washing with a suitable 
non-flammable solvent, and blow dry 
with compressed air. 

c. Wash out the converter housing, the 
front of the flywheel, and the converter 
drain plugs. The converter housing may 
be washed out using cleaning solvent 
and a squirt-type oil can. Blow all washed 
areas dry with compressed air. 

d. Start and run the engine until the trans- 
mission reaches its normal operating 
temperature. Observe the back of the 
block and top of the converter housing 
for evidence of fluid leakage. Raise the 
vehicle on a hoist and run the engine at 
fast idle, then at engine idle, occasion- 
ally shifting to the Drive and Reverse 
ranges to increase pressure within the 
transmission. Observe the front of the 

wheel, back of the block (in as far as 

possible), and inside the converter hous- 
ing and front of the transmission case. 

Run the engine until fluid leakage is evi- 

dent and the probable source of leakage 

can be determined. 
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DESCRIPTION 





Shift control linkage includes the driver- 
operated transmission gear selector mecha- 
nism and the transmission downshift cable. 
The downshift cable. located under the hood, 
connects the throttle body lever to the trans- 
mission downshift lever. The transmission se- 
lector lever allows the driver to select one of six 
gear shift positions. 


When the gear selector lever is moved to one of 
the six positions, the linkage and levers are ac- 
tually positioning the manual valve in the trans- 
mission shift control valve body. This valve acts 
as a master control that will match transmis- 
sion operation to gear selector position. Inter- 
nal linkage connects the manual valve to a 
shaft which extends through the side of the 
transmission case to an external shift lever. An 
adjustable rod connects this lever to the selec- 
tor shift lever. Additional linkage connects the 
selector shift lever to the driver's gear selector 
lever. 


Incorporated with this linkage are the shift 
interlock and shift gate. The pattern on the 
selector lever bezel and the shift mechanism 
housing is the shift gate. The shift interlock is 
part of the linkage connecting the gear selector 
lever to the selector shift lever. The interlock 





forces the driver to push down on the gear 
selector lever before moving into reverse from 
park or into park from reverse. 


Tho downshift cable is also connected to an 
external lever on the left side of the transmis: 
sion. The shaft connected to this lever extends 
through the case to the throttle pressure control 
valve. When the accelerator pedal is pushed to 
the wide-open throttle position, the levers and 
cable will reposition the throttle valve in the 
valve body. The transmission will downshift to 
the next lower gear for increased acceleration 


power. 
SELECTOR 7 
LEVER 





TRANSMISSION 
SHIFT LEVER 


5057-0 
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ADJUSTMENTS 





GEAR SELECTOR ROD 


1. Raise the vehicle. 


2. Remove the retaining clip and disengage the 
shift rod from the selector lever. 





2 


RETAINING 
| CLIP 


5055-4 





3. Rotate the transmission shift lever as far as 
possiblo toward the front of the vehicle. 
This is the DRIVE “1” or manual LOW 
position. 


4. Rotate the transmission shift lever two de- 
tent positions toward the rear of the vehicle. 
This is the DRIVE or “D” position. 





SELECTOR 





TRANSMISSION 
SHIFT LEVER 


5057-4 











5. Lower the vehicle. 


6. Position the selector lever in the “D” 
position. 


7. Raise the vehicle, 


8. Without moving the transmission or selector 
levers, attempt to slide the shift rod clevis 
over the selector lever pin. 





+ If the clevis slides onto the pin, the 
linkage is properly adjusted. 


If the clevis does not slide onto the pin, 
loosen the locknut and thread the clevis 
in or out to obtain the proper fit. 

After making the adjustment, tighten the 
clevis locknut. 


9. Install the selector rod retaining clip. 


10. Lower the vehicle. 


CAUTION: Make sure the linkage adjustment 
has not affected operation of the neutral safety 
switch. With the parkIng brake and service 
brakes applied, try to start the engine in each 
gearshift position. The engine must crank only 
in the “'N” (neutral) and “P” (park) positions. If 
the engine cranks in any of the other shift posi- 
tions, check the linkage adjustment and neutral 
safety switch operation. 
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ADJUSTMENTS 


DOWNSHIFT CABLE 


NOTE: Make sure the ignition key is in the OFF 
position before making this adjustment. 


1. Using a pair of pliers, remove the cable re- 
taining clip located near the throttle body 
routing bracket. 






THROTTLE DOWNSHIFT RETAINING 
LEVER CABLE CLIP 


05430-A, 


2. Rotate the throttle body lever to the wide- 
open position. 


3. While holding the lever in the wide-open 
position, install the cable clip and release 


the lever. 


REMOVAL AND INSTALLATION 





GEAR SELECTOR 


Removal 


1. Remove the knob from the shift lever. 








2. Remove the console bezel attaching screws. 





ATTACHING 
SCREWS 







05063-A 


3. Lift the bezel and, if equipped with power 
windows, disconnect the wiring connectors 
from the power window switches. 


4. Remove the bezel. 
a 


5. Remove the shift quadrant bezel. Pull 
straight up on the bezel to disengage the 


lock tabs. 





SHIFT 
QUADRANT 


une 


TABS (4) 
DsU6s-A 
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REMOVAL AND INSTALLATION 


GEAR SELECTOR 
Removal (Continued) 


6. Remove the gear selector attaching bolts. 


GEAR SELECTOR 
ATTACHING BOLTS (4) 





7. Remove the gear selector light from the 
selector lever guide bracket. 









8. Raise the gear selector and remove the shift 
rod retaining clip. 


SHIFT Ue 







SELECTOR 


RETAINING @ 
CLIP (D5067.A 











9. Remove the gear selector. © 


Installation 





14. Position the gear selector and install the 
attaching bolts. 


2. Raise the vehicle and connect the shift rod 
to the shift lever using the retaining clip. 


2 
RETAINING ~ 





50550 
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REMOVAL AND INSTALLATION 





GEAR SELECTOR 
Installation (Continued) 


3. Install the gear selector light on selector 
lever guide bracket. 


4. Install the shift quadrant bezel. 


5. Position the console bezel over the shift 
lever and connect the wiring to the power 
window switches (if equipped). 


6. Position the console bezel and install the 
attaching screws. 


7. Install the shift knob. 





DOWNSHIFT CABLE 


Removal 


1. Disconnect the cable at the throttle body 
lever 


ACCELERATOR CABLE 














AUTOMATIC TRANSMISSION 
KICKDOWN CABLE 


V4610-A 











2. Remove the screw attaching the downshift 
cable casing to the throttle body routing 
bracket. 





ATTACHING 





NOTE: THROTTLE 
CABLE SHOWN’ 
DISCONNECTED 

FOR CLARITY 


3. Raise the vehicle. 


4, Remove the screw attaching the cable cas- 
ing to the transmission routing bracket. 






DOWNSHIFT 
CABLE 
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REMOVAL AND INSTALLATION DISASSEMBLY AND ASSEMBLY 
[ cownsHiFT CABLE GEAR SELECTOR DISASSEMBLED VIEW 
Removal (Continued) 
issi KNOE 
5. Disconnect the cable at the transmission =7213 


downshift lever and remove the cable. 





BOOT 
—7B244 


























OUTER DOWNSHIFT 
DOWNSHIFT CABLE 
LAYER Ds4s6-A SELECTOR 
LEVER 
=7210 | 
INTERLOCK 
‘SPRING, 
Installation —70367 
1. Route the cable through the engine com- BUSHING 
partment to the transmission routing = TWse2 
bracket. LINK 
2. Position the cable casing on the transmis- —7F031 
sion routing bracket and install the attach- 
ing screw. RETAINING. 
3. Gonnect the cable to the transmission —Bo0228e-8 
lever. Cx 
4. Lower the vehicle. 
5. Position the cable casing on the throttle 
body routing bracket and install the attach- BUSHING ~“ 
ing screw. —7A133 
6. Connect the cable to the throttle body lever. sevaaen® / SHIFT 
7. Adjust the downshift cable. If necessary, HOUSING _ 
refer to the procedure in this section. —7A307 
SELECTOR 
LEVER 





PIN D5050-A 
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DISASSEMBLY AND ASSEMBLY 







GEAR SELECTOR 


Disassembly 


1. Using a screwdriver, remove the shift gate 
housing retainers and separate the shift gate 
housing from the gear selector housing. 


RETAINER 








SHIFT GATE 
HOUSING 






DS074-A 






2. Remove the boot 


assembly. 


from the selector 


SELECTOR 
BOOT 


SELECTOR 
LEVER 








3. Remove the link pin retaining clip. 


RETAINING 









. Remove the link pin and bushings. 


Use pliers to pull the link pin out of the shift 
shaft. 


SHIFT 
‘SHAFT 








05078-A 





17-028 


SHIFT CONTROL LINKAGE 


17-02-8 





DISASSEMBLY AND ASSEMBLY 










GEAR SELECTOR 
Disassembly (Continued) 






5. Remove the shift shaft retaining clip. 


D5079-A 


J 





7. Remove the selector assembly from the 
elector housing. 


Ss 





SELECTOR 
ASSEMBLY 


ge 


SELECTOR 
HOUSING 


BUSHING 
5081-A 


8. Remove the shift shaft bushing from the 


gear selector housing. 
a 





6. Pull the shift shaft out of the gear selector 
housing. 


SELECTOR 


HOUSING 


Ds080-A 








9. Remove the selector lever and interlock 
opring from the chift shaft link 





SELECTOR 
LEVER 





psoa3.a 
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DISASSEMBLY AND ASSEMBLY 


GEAR SELECTOR 
Disassembly (Continued) 


10. Remove the shift shaft link from the selec- 


tor lever guide. 


SELECTOR 
LEVER GUIDE 


11. Remove the shift gate spring from the shift 
shaft link. 


NOTE POSITION 
OF SLOT 


GATE 
HOOKED END 
OF SPRING SPaina 





12. Remove the bushing and wave washer from 


the shift shaft. 


BUSHING 


ae 


WAVE 
WASHER 










SHIFT 
SHAFT 


D5086-A 
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a  —————— 


DISASSEMBLY AND ASSEMBLY 


SHIFT CONTROL LINKAGE 


COMPONENT CHECK FOR: 


Oe eee 


HOUSINGS Cracks 
Broken push retainer pins 
Damaged shift lever bezel 
Loose fitting bezel 
Damaged shift shaft bushing holes 
Damaged shift gate 
Poor fit between the housing halves due to warping or 
twisting 


i 


SHIFT LEVER Loose fitting shift knob 
Damaged shift knob threads 
Broken or missing interlock pin 
Cracked or otherwise damaged selector lever guide 
Torn or otherwise damaged selector lever boot 


a 


SELECTOR LEVER LINK Worn or broken link pin bushing 
Worn interlock pin slot 
Elongated or otherwise damaged link pin holes 
Loss of shift gate spring tension 
Broken or otherwise damaged shift gate spring 
Loss of interlock spring tension 
Collapsed or otherwise damaged interlock spring 
Cracks in the shift shaft link 
Broken or otherwise damaged link pin 


ne 


SHIFT SHAFT Damaged bushings 
Bent shift lever 
Elongated or otherwise damaged link pin hole 
| Shift lever loose on shaft 
| Damaged or bent shift rod pin 





17-02-11 SHIFT CONTROL LINKAGE 17-02-11 
rr 


DISASSEMBLY AND ASSEMBLY 


5. Position the selector lever guide, selector 


Assembly 


1. Position the shift gate spring on the shift 
shaft link. 


Use the slot at the top of the link as 
reference point and install the spring coils 
over the link pin holes with the hooked ends 
on the right side of the slot. 


D5085-A 


2. Position the shift lever in the selector lever 
guide with the interlock pin in the interlock 
gato. 


SHIFT 
SHAFT ae 
LINK aA 
tp 


S®%_irertock 
ER S=Z SPRING 


SELECTOR 
LEVER 
GUIDE 


5089-0 


. Install the interlock spring on the shift 
lever. 
. Install the shift shaft link on the shift lever. 


Make sure the slot in the link is aligned with 
the interlock pin on the shift lever. 


lever and shift shaft link in the selector 
housing as an assembly. 


Make sure the shift indicator light bracket 
is on the left side of the housing. 


ASSEMBLY 


BUSHING 


RETAINING SELECTOR 
CLIP 


HOUSING 5092-4 


6. Install the wave washer and bushing on the 
shift shaft. 


7. Slide the shift shaft through the selector 
housing, selector lever guide and shift shaft 
link. 


Push down on the selector lever, as 
necessary, to align the parts with the shaft 
and make sure the bushing tab engages the 
slot in the housing. 


8. Install the remaining shift shaft bushing. 
9. Install the shift shaft retaining clip. 
10. install a bushing on the link pin. 


41. Push the link pin through the shift lever link 
and shift shaft. 
Push the pin from the front of the housing 
and align the coils of the shift gate spring 
as necessary. 





17-02-12 SHIFT CONTROL LINKAGE 17-02-12 
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DISASSEMBLY AND ASSEMBLY 





GEAR SELECTOR 
Assembly (Continued) 


12. Install the remaining link pin bushing. 
13. Install the link pin retaining clip. 


44, Using needle nose pliers, disengage the 
hooked end of the shift gate spring from the 
shift shaft link and rotate to the other side 
of the link. Make sure the spring hook is ful- 
ly engaged on the opposite leg of the link. 


Repeat this step on the opposite side. 


HOOKED 
END OF 
SPRING 

PROPERLY 
POSITIONED 








DS5101-A 





15, Install the boot over the selector assembly. 


Make sure the boot is seated on the selec- 
tor guide. 


16. Position the shift gate housing and install 
the retaining clips. 


eee! 
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17-03-2 AUTOMATIC TRANSMISSION 17-03-2 
fo LUTE SEEE EIEN EEE ESSERE 
DESCRIPTION ADJUSTMENTS 


The C-3 Automatic Transmission is a three- 
speed unit capable of providing automatic up- 
shifts and downshifts through three forward 
gear ratios. It also provides manual selection of 
first, second and reverse gears. 


The transmission consists of a torque con- 
verter, planetary gear train, two multiple disc 
clutches, a one-way clutch and a hydraulic con- 
trol system. 





TRANSMISSION FLUID DRAIN AND 
REFILL 


Normal maintenance and lubrication require- 
ments do not necessitate periodic automatic 
transmission fluid changes. If major service, 
such as a clutch band or bearing, is required in 
the transmission, it will have to be removed for 
service. At this time, the converter, transmission 
cooler, and cooler lines must be thoroughly 
flushed to remove any dirt. 


When used under continuous or severe condi- 
tions, the transmission and torque converter 
should be drained and refilled with fluid as 
specified. The C-3 Automatic Transmission 
(Code V) uses Dexron® Il, or equivalent. 


CAUTION: Use of a fluid other than specified 
above could result in transmission malfunction 
and/or failure. 


When filling a dry transmission and converter, 


refer to Specifications for capacity. Check the 
fluid level following the room temperature 
checking procedures. 


Procedures for partial drain and refill, due to in- 
vehicle service operation, are as follows. 

1. Loosen the pan attaching bolts to drain the 
fluid from the transmission. 

2. When all fluid has drained from the 
transmission, remove and thoroughly clean 
the pan and screen. Discard the pan gasket. 

3. Place a new gasket on the pan, and install 
the pan on the transmission. 

4, Add three quarts of fluid to the transmis- 
sion through the filler tube. 

5. Check the fluid level following room tem- 


perature checking procedures. If neces- 
sary, refer to Section 17-01. 


MANUAL LINKAGE 


1, Raise the vehicle. 


2. Remove the retaining clip and disengage 
the shift rod from the selector lever. 


RETAINING 
CLIP 


SELECTOR 
LEVER 


D5427-A 


3. Rotate the transmission shift lever as far as 
possible toward the front of the vehicle. 


This is the Drive 1 or manual Low position. 





4, Rotate the transmission shift lever two 
detent positions toward the rear of the 
vehicle. 


© This is the Drive or D position. 


TRANSMISSION 
SHIFT LEVER 
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AUTOMATIC TRANSMISSION 


17-03-3 





ADJUSTMENTS 


















— 


MANUAL LINKAGE 


Adjustment (Continued) 


. Lower vehicle. 

. Position the selector lever in the D position. 

. Raise the vehicle. 

. Without moving the transmission or selec- 
tor levers, attempt to slide the shift rod 
clevis over the selector lever pin. 

* If the clevis slides onto the pin, the link- 
age is properly adjusted. 

* If the clevis does not slide onto the pin, 
loosen the locknut and thread the clevis 
in or out to obtain the proper fit. 

© After making the adjustment, tighten the 
clevis locknut. 


OPNOG 








SHIFT CLevis. 
ROD LockNuT 


SELECTOR 
LEVER PIN 















5429-0 


9. Install the selector rod retaining clip. 
10. Lower the vehicle. 


CAUTION: Make sure the linkage adjustment 
has not affected operation of the neutral safety 
switch. With the parking brake set and service 
brakes applied, try to start the engine In each 
gearshift position. The engine must crank only 
in the N (Neutral) and P (Park) positions. If the 
engine cranks in any of the other shift posi- 
tions, check the linkage adjustment and neutral 
safety switch operation. 










DOWNSHIFT CABLE 


1. Using a pair of pliers, remove the cable re- 
taining clip located near the throttie body 
routing bracket. 





THROTTLE RETAINING " 
LEVER | DOWNSHIFT CLIP 
CABLE 


5430-4 


2. Rotate the throttle body lever to the wide- 
open position. 

3. While holding the lever in the wide-open 
position, install the cable clip and release 
the lever. 





FRONT BAND 


SPECIAL SERVICE TOOLS REQUIRED: 


‘Torque Wrench T71P-77370-A 


1. Clean all dirt from the band adjusting screw 
area. Remove and discard the locknut. 


17-03-4 


AUTOMATIC TRANSMISSION 


17-03-4 


LS 


ADJUSTMENTS 


FRONT BAND 





Adjustment (Continued) 


2. Install a new locknut on the adjusting 
screw. Using Torque Wrench T71P-77370-A, 
or equivalent, tighten the adjusting screw 
until tool handle clicks. The tool Is a preset 
torque wrench that clicks when torque on 
the adjusting screw reaches 14 N-m (10 
lb-ft). 


LOCKNUT 






TORQUE 
WRENCH 
T71P-77370-A 


A 


DS431-A 

3. Back off the adjusting screw exactly two 
turns. 

4. Install a new locknut. 





5. Hold the adjusting screw from turning and 
tighten the locknut to 48 to 61 N-m (35 to 45 
Ib-ft). 





REMOVAL AND INSTALLATION 


AUTOMATIC TRANSMISSION 





Removal 


1, Open the hood, disconnect the battery 
negative cable, and remove the transmis- 
sion dipstick. 


2. Raise the vehicle. Remove the nuts at- 
taching the catalytic converter iniet pipe to 
the turbocharger. 


3. Remove the attaching nuts at the catalytic 
converter-to-muffier inlet flange. 





4, Remove the support bracket attaching bolt 
and then the catalytic converter and inlet 


pipe as an assembly. 

5, Remove the driveshaft. If necessary, refer 
to Section 15-60. 

6. Install a suitable plug in the extension 
housing to prevent fluid leakage. 

7. Remove the starter. If necessary, refer to 
Section 28-02. 

8. Remove the stabilizer bar U-brackets and 
the body stiffener rod. 

9, Position a block of wood between the 
stabilizer bar and the body side rail. 

10. Remove the torque converter to drive plate 
attaching nuts through the starter opening. 
To bring the nuts into position, turn the 
crankshaft, using a ratchet handle and 
socket on the crankshaft pulley attaching 
bolt. 

CAUTION: Always turn the crankshaft clock- 

wise which Is the normal direction of rotation. 

Backward rotation may cause the timing belt to 

Jump time, due to the arrangement of the belt 

tensioner. 

141. Support the transmission with a suitable 
transmission jack and secure with a safety 
chain. 

12. Remove the bolts attaching the rear mount 
to the transmission support bracket. 

13. Remove the nuts attaching the rear mount 
to the body and remove the mount. 





14, Lower the transmission. 

15. Disconnect the speedometer cable. 

16. Disconnect the wires at the neutral safety 
switch. 

17, Disconnect the shift rod at the manual 
lever. 

18. Disconnect the cable at the downshift 
lever. 

19. Disconnect the vacuum hose at the vacuum 
modulator. 


20. Disconnect the transmission cooler lines 
using Quick Connect Removal Tool T82L- 
9500-AH. 





21. Remove the converter housing attaching 
bolts located at the top of the housing. 
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AUTOMATIC TRANSMISSION 
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SR 


REMOVAL AND INSTALLATION 





AUTOMATIC TRANSMISSION 
Removal (Continued) 


NOTE: If contact with the body prevents remov- 
al of these bolts, proceed as follows: 


a. Loosen the engine mount attaching nuts un- 
tilonly two or three threads are visible on the 
end of the stud. 


b. Position a block of wood against the engine 
oil pan and raise the front of the engine us- 
ing a suitable stand. 


c. Raise the engine until the stud nuts on the 
engine mounts contact the crossmember. 


d. As the engine tilts downward, lower the 
transmission jack. 


e. Remove the bolts. 
22, Remove the remaining converter housing 


attaching bolts and the transmission filler 
tube. 


23. Pull the transmission rearward and lower 
out of the vehicle. 


Installation 
1. Make sure the torque converter hub is fully 
engaged in the pump gear. 


Raise the transmission into position and ro- 
tate the torque converter to align the studs 
with the holes in the drive plate. 


3. Push the transmission forward into posi- 
tion against the engine. 


. Install the transmission fill tube and the 
converter housing attaching bolts. 


Tighten the bolts to 38 to 51 N-m (28 to 38 
Ib-ft). 
Connect the transmission cooler lines. 


. Connect the vacuum hose to the vacuum 
modulator. 


7. Connect the downshift cable. 

8. Connect the shift rod. 

9. Connect the neutral safety switch wires. 
10. Connect the speedometer cable 


id 


» 


oe 





11. If it was necessary to raise the front of the 
engine, proceed as follows: 
a. Remove the stand and block of wood 
supporting the engine. 





b. Tighten the engine mount stud nuts to 68 


to 95 N-m (50 to 70 Ib-ft). 

12. Position the rear mounts and install the at- 
taching bolts. 

Tighten the bolt to 34 to 48 N-m (25 to 35 
lb-ft). 

13, Install the rear mount to transmission sup- 
port bracket attaching bolts. 

Tighten the bolt to 68 to 95 N-m (50 to 70 
Ib-ft). 

14. Remove the transmission jack. 

15. Install the torque converter attaching nuts. 
Tighten the nuts to 27 to 46 N-m (12 to 16 
lb-ft). 

16, After removing the block of wood, install 
the stabilizer bar U-brackets and the body 
stiffener rod. 

Tighten the attaching bolts to 45 to 56 N-m 
(33 to 41 Ib-ft). 

17. Install the starter. 

18. Remove the plug from the extension hous- 
ing and install the driveshaft. 

19. Install the catalytic converter and support 
bracket attaching bolt. 

2U, Install the tlange attaching nuts at the con- 
verter outlet-to-muffler inlet connection. 

21. Install the converter inlet-to-turbocharger 
attaching nuts. 

22. Align the exhaust system and tighten the 
attaching nuts to 27 to 41 N-m (20 to 30 Ib-ft) 
at the converter outlet and to 34 to 48 N-m 
(25 to 35 Ib-ft) at the turbocharger. 

23. Check and, if necessary, adjust the shift 
linkage and downshift cable. 

24. Lower the vehicle and connect the battery. 

25. Start the engine. Make sure the engine 
cranks only when the selector lever is posi- 
tioned in the Neutral (N) or Park (P) position. 

NOTE: If the transmission is empty due to an 

overhaul, add two quarts of fluid before starting 

and five more immediately after engine start-up. 

26. Check and, if necessary, adjust the trans- 
mission fluid level. Refer to Section 17 for 
fluid level check procedure. 

27. Raise the vehicle and check for fluid leaks. 
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REMOVAL AND INSTALLATION 


_— Se 
OIL PAN AND FILTER 


Removal 


1. Raise the vehicle. 


2. Place a drain pan under the oil pan. If the 
transmission oil is going to be reused, 
make sure the drain pan is absolutely clean. 

3. Starting at the rear of the pan and working 
forward, loosen the attaching bolts and al- 
low the transmission fluid to drain. 


ATTACHING 
BOLTS (13) 








6052.4, 





4. Remove all of the pan attaching bolts ex- 
cept one in the rear and two in the front. 

5. While holding the rear of the pan against 
the case, remove the rear attaching bolt. 


6. Slowly lower the rear of the pan and allow 
the transmission oil to drain out of the pan. 


7. Remove the front attaching bolts and the oil 
pan. 


D6053-A 








A Remove the filter attaching screws and the 
filter. 
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ed 


REMOVAL AND INSTALLATION 





OIL PAN AND FILTER 


Installation 
1. Clean the gasket surfaces on the oil pan 
and transmission case. 
2. Install the oil filter gasket and the oil filter. 


Tighten the attaching screws to 8 to 11 N-m 
(70 to 97 Ib-in.). 





TIGHTEN 
TO 8-11 N-m 
{70-79 LB.N.) 

















ATTACHING 


SCREWS DG055-A 


3. Install he vil pan using @ new gasket. 


4. Tighten the oil pan attaching bolts to 16 to 
23 N-m (12 to 17 Ib-ft). 


OIL PAN 
ATTACHING 
BOLTS (13) 


TIGHTEN 
TO 16-23 N'm 
(12-17 LB-FT) 
D6056-A 





5. Lower the vehicle. 


6. Fill the transmission to the correct level, us- 
ing the specified oil. If necessary, refer to 
the fill and fluid level check procedure in 
Section 17-01. 












EXTENSION HOUSING OIL SEAL 
SPECIAL SERVICE TOOLS REQUIRED: 


T71P-7657-A 
T74P-77052-A 


Seal Remover 
Seal Replacer 


Removal 
1. Remove the driveshaft. If necessary, refer 
to Section 15-60. 


2. Remove the extension housing oil seal, using 
Seal Remover T71P-7657-A, or equivalent. 





SEAL REMOVER 
‘T71P-7657-A 





EXTENSION 
NOUSING 







5434-0, 


NOTE: Before installing a new seal, inspect the 
sealing surtace on the driveshaft yoke for scor- 
ing or other roughness. If the yoke is damaged, 
replace the driveshaft. 
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REMOVAL AND INSTALLATION 


EXTENSION HOUSING OIL SEAL 


Installation 


1. Install the extension housing oil seal, using 
Seal Replacer T74P-77052-A, or equivalent. 


SEAL REPLACER 
T74P-77052-A 


EXTENSION 
HOUSING 








2. Install the driveshaft. If necessary, refer to 
Section 15-60. 


EXTENSION HOUSING BUSHING 


SPECIAL SERVICE TOOLS REQUIRED: 


Seal Remover T71P-7657-A 
Bushing Remover T77L-7697-E 
Bushing Replacer T77L-7697-F 
Seal Replacer T74P-77052-A 






Removal 





1. Remove the driveshaft. If necessary, refer 
to Section 15-60. 





















2. Remove the extension housing oil seal, using 
Seal Remover 171P-7657-A, or equivalent. 


SEAL REMOVER 
T71P-7657-4, 


EXTENSION -—-" 
HOUSING 





5434.0, 





3. Remove the extension housing bushing, us- 
ing Bushing Remover T77L-7697-E, or 
equivalent. 


BUSHING 
REMOVER 
T77L-7697-E 





EXTENSION 7 


HOUSING 


5437-4, 
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REMOVAL AND INSTALLATION 













EXTENSION HOUSING BUSHING 


Installation 


4. Inspect the bushing bore for nicks or burrs 
that may prevent proper seating of the 
bushing. 

If necessary, remove the extension housing 
and clean up the bore, using fine 
sandpaper. 

2. Install the extension housing bushing, using 
Bushing Replacer T77L-7697-F, or equivalent. 


BUSHING 
REPLACER 
T77L-7697-F 





PL 


2 






EXTENSION a 


HOUSING 
5436-4 


3. Install the extension housing oil seal, using 
Seal Replacer T74P-77052-A, or equivalent. 


SEAL REPLACER 
T74P-77052-A 


EXTENSION 
HOUSING 














NOTE: Before installing a new seal, inspect the 
sealing surface on the driveshaft yoke for scor- 
ing or other roughness. If the yoke is damaged, 
replace the driveshaft. 


4. Install the driveshaft. If necessary, refer to 
Section 15-60. 


EXTENSION HOUSING 





Removal 


1. Remove the driveshaft. If necessary, refer 
to Section 15-60. 

2. Support the transmission with a transmis- 
sion jack. 

3. Remove the bolts (2) attaching the trans- 
mission mount to the transmission mount 
bracket. 


EXTENSION HOUSING 


CATALYTIC 
CONVERTER 
HANGER 





TRANSMISSION MOUNT 
BRACKET TO BODY 
ATTACHING NUTS (4) 

TRANSMISSION 


TRANSMISSION 
MOUNT TO 
TRANSMISSION 
MOUNT BRACKET 
ATTACHING BOLTS 


BRACKET 
5438-4, 
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REMOVAL AND INSTALLATION 


EXTENSION HOUSING 


Removal (Continued) 


4. Remove the nuts (4) attaching the transmis- 
sion mount bracket to the body and remove 
the transmission mount bracket and mount. 


TRANSMISSION REAR MOUNT 
BRACKET TO BODY 
ATTACHING NUTS. 


TRANSMISSION MOUNT \ 


BRACKET TRANSMISSION 
OIL PAN 


5. Remove the retaining clamp and pull the 
speedometer gear out of the housing. 





RETAINING CLAMP 


6. Position a drain pan under the extension 
housing. 

7. Loosen the extension housing attaching 
bolts and allow the transmission fluid to 
drain. 








8, Remove the attaching bolts and the exten- 
sion housing. 


EXTENSION 
HOUSING 


ATTACHING 
BOLTS (6) 
REMOVAL, 


Installation 


1. Position a new gasket on the extension 
housing. 


2. Position the extension housing on the case. 
Make sure the parking pawl actuating rod is 
properly aligned before seating the housing 
against the case. 


PARKING 
PAWL 
ROD 5323-4 





17-03-11 


REMOVAL AND INSTALLATION (Continued) 


Automatic Transmission 


17-03-11 








3. Install the extension housing attaching bolts 
and tighten to 36 to 52 N-m (26 to 38 lb-ft). 


EXTENSION 
HOUSING 
ATTACHING 
BOLTS (6) 





TIGHTEN TO 
36-52 N-m 
(26-38 LB-FT) 


4. Position the rear mount and install the body 
attaching nuts. 


Tighten the bolts to 34 to 48 N-m (25 to 35 
Ib-ft). 


TRANSMISSION CROSSMEMBER 
TO BODY 
ATTACHING NUTS 

4, 















5. He the rear mount to transmission attaching 
colts. 


bye" the bolts to 68 to 95 N-m (50 to 70 


REAR MOUNT TO 
‘TRANSMISSION 
ATTACHING 
BOLT 

68-95 N-m 
(50-70 Ib-ft) 


EXTENSION 


HOUSING 







TRANSMISSION 
MOUNT TO 
TRANSMISSION 
CROSSMEMBER 
ATTACHING BOLTS 
38-48 N-m 
(25-35 Ib-ft) 

5438-4, 











6. Install the speedometer gear and the retaining 
clamp. 


Tighten the attaching bolts to 4 to 6 N-m (36 to 
54 lb-in.). 


EXTENSION HOUSING 






Ds4a2z-A 
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REMOVAL AND INSTALLATION (Continued) 








7. Remove the transmission jack. 


8. Install the driveshaft. If necessary, refer to 
Section 15-60. 


9. Fill the transmission to the correct level, using 
the specified oil. If necessary, refer to the fill 
and fluid level check procedure in Section 


GOVERNOR HUB 











17-01. 
GOVERNOR 
BODY 
Governor 
GOVERNOR 
Removal oven NE 
1. Remove the driveshaft. If necessary, refer to 
Section 15-60, — 


2. Remove the extension housing. If necessary, 
refer to the procedure in this Section. COUNTERWEIGHT 


3. Remove the governor attaching bolts and 
remove the governor. 


NOTE: The governor flyweight, spring, and valve are 
held in position by the output shaft. During removal 
or installation of the governor, these parts will be 
loose and must be held in position. 


FLYWEIGHT 


Dssaen 








3. Position the governor on the hub and install the 


attaching bolts. 
COUNTERWEIGHT 


GOVERNOR BODY 


Hus COUNTERWEIGHT 








ATTACHING 
BOLTS 
9-13 N'm 














GOVERNOR 
5445-0 


Installation 


1. Turn the transmission output shaft until the bolt 
holes in the governor hub are at the six o'clock 
position. 


2. Assemble the governor valve, spring, and 
flyweight. Make sure the valve spring is 
installed between the valve and flyweight. 


De a ee ee ee 


REV. 08/86 
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REMOVAL AND INSTALLATION 





GOVERNOR 


Installation (Continued) 


4. Install the extension housing. If necessary, 
refer to the procedure in this section. 


5. Install the driveshaft. If necessary, refer to 
Section 15-60. 


VALVE BODY 


Removal 


4. Remove the oil pan and filter. If necessary, 
tefer to the procedure in this section. 


POSITION 
“an 


Sd 


(‘ 






UI 
{~JO 
L) 


=p) 


vt 


9) 
) 
| 











POSITION 
“Br 










6. Fill the transmission to the correct level, us- 
ing the specified oil. If necessary, refer to 
the fill and fluid level check procedure in 


Section 17-01. 


NOTE: The 22 valve body and rear servo cover 
attaching bolts are five different lengths. All 
bolt lengths have specific installed positions. 
Use the illustration and chart shown below to 
identify the location of each bolt length. As the 
attaching bolts are removed, they should be 
separated and set aside according to length. 










Bott Size 
Metric 


Length in 
Millimeter 


2724-0 
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REMOVAL AND INSTALLATION 


VALVE BODY 


Removal (Continued) 


2, Remove the rear servo cover and gasket. 


SERVO 
SERVO COVER COVER GASKET 


SERVO COVER 
RETAINING BOLTS. 


. Remove the valve body attaching bolts and 
lower the valve body out of the transmis- 
sion. As the valve body is lowered, discon- 
nect the selector lever Z-link from the 
manual valve. 


VALVE BODY 
RETAINING 
BOLT (22 REQ’D) 


Ke 


VALVE BODY 
5447-8 


4. Remove and discard the separator plate-to- 
case gasket. 


SEPARATOR 
PLATE-TO-CASE 
GASKET 


DS15S-A 


5. Remove the separator plate attaching bolts, 
the separator plate and the separator plate 
gasket. Discard the gasket. 


SEPARATOR 
PLATE 


ATTACHING 
BOLTS 


SEPARATOR 


SEPARATOR 
PLATE 
GASKET 
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REMOVAL AND INSTALLATION 





VALVE BODY 


Installation 


1. Position the separator plate and a new 
gasket on the valve body. Install a M6 x 35 
mm valve body attaching bolt at positions 
“A” and "'B” to align the separator plate 
with the valve body (see chart after step one 
for location of “A” and “B”). 


Install the separator plate attaching bolts 
(M6 x 25) and tighten to 10 to 12 N-m (84 to 
107 Ib-in.). Remove the alignment bolts. 
SEPARATOR 

PLATE 
GASKET 






D5340-4 


2. Have a 40 mm (1.578 in.) and 30 mm (1.141 
in.) bolt ready to install when the valve body 
is positioned in the transmission. 








3. Connect the Z-link to the manual valve and 
position the valve body in the transmission. 

4. Loosely install the 30 mm (1.18 in.) attach- 
ing bolt at position A and the 40.1 mm (1.578 
in.) attaching bolt at position B (see chart 
following Step 1 of removal). 


5. Install the remaining attaching bolts. 


Make sure each bolt length is installed in 
the correct position. 


6. Position the rear servo cover with a new 
gasket and install the attaching bolts. 











7. Tighten the valve body attaching bolts to 8 
to 11. N-m 6 to 8 lb-ft). 








8. Tighten the rear servo cover attaching bolts 
to 10 to 14 N-m (7 to 10 Ib-ft). 









TIGHTEN TO 
10-13 Nm, 
(7-10 LB-FT) 











DE0So.A 
9. Install the filter and oil pan. 

10. Fill the transmission to the correct level us- 
ing the specified oil. If necessary, refer to 
the fill and fluid level check procedure in 
Section 17-01. 
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Ean UmEN SERRE 


REMOVAL AND INSTALLATION 






3. Remove modulator retaining bolt and the 
modulator retaining clamp. 






VACUUM MODULATOR 







Removal 






1. Remove the attaching nut and the vacuum 
modulator heat shield. 









VACUUM 
ATTACHING MODULATOR 
BOLT 


VACUUM 
MODULATOR 
ATTACHING 
NUT 





(6051-4 4, Pull the vacuum modulator out of the case. 


2. Disconnect the vacuum hose from the vac- 
uum modulator fitting by cutting the hose 
clamp. 


HOSE 
CLAMP VACUUM 
MODULATOR 


Oa 


MODULATOR 
5312-4 














5. Remove the actuating pin and O-ring from 
the modulator. Discard the O-ring. 


Ds449-4, 
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AUTOMATIC TRANSMISSION 


17-03-17 





REMOVAL AND INSTALLATION 





VACUUM MODULATOR 
Removal (Continued) 
6. If necessary, the modulator valve can be 


removed from the case bore using a pencil 
magnet. 







MODULATOR 
VALVE 


PENCIL 
MAGNET D5311-A 








Installation 


1. If removed, install the throttle valve. 


2. Install a new O-ring on tne vacuum 
modulator. 


ee 
VACUUM 


yf MODULATOR 










D5450- 


3. Install the actuating pin in the vacuum 
modulator. 





4, Install the vacuum modulator in the case. 


SS canal 


MODULATOR 
D5312-A 


Make sure the vacuum fitting faces the rear 
of the case. 


9. Position tne retaining clamp and Install the 
attaching bolt. 
Tighten the attaching bolt to 9 to 12 N-m (7 
to 9 Ib-ft). 


VACUUM 
MODULATOR 


ATTACHING 
BOLT 


D5313-A, 


6. Position the vacuum modulator heat shield 
and install the attaching nut. Make sure the 
shield is not contacting the modulator. 
Position It to provide a 4mm (1/8”) 
clearance. 
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UU InN nnnaminnmnatesnaeeneene zeal 


REMOVAL AND INSTALLATION 






VACUUM MODULATOR 2. Remove the switch, using Socket T74P- 


77247-A. 


Do not use an open-end wrench. The twist- 
ing force of the wrench will collapse the 
switch housing. 











Installation (Continued) 


7. Position a new keystone clamp over the 
vacuum modulator hose and connect the 
hose to the modulator. 


8. Tighten the hose clamp using Keystone 


Clamp Pliers T62P-9171-A, or equivalent. NEUTRAL 
START SWITCH 
z SOCKET 
T74P-77247-A 
VACUUM KEYSTONE CLAMP 
MODULATOR PLIERS T63P-9171-A 














NEUTRAL 
SAFETY 
SWITCH 








VACUUM 
HOSE NEW 


CLAMP san1-a, 


3. Remove and discard the switch O-ring. 





NEUTRAL 
SAFETY 
SWITCH 











NEUTRAL SAFETY SWITCH O-RING 


SPECIAL SERVICE TOOLS REQUIRED: 


Neutral Safety Switch Socket 174P-77247-A 


Removal 


1. Disconnect the wiring from the switch. 








SUPPLEMENT 1 
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i 


REMOVAL AND INSTALLATION 






3. Connect the wiring to the switch. 


NEUTRAL SAFETY SWITCH 






CAUTION: Make sure the switch operates prop- 
erly. With the parking brake set and service 
brakes applied, try to start the engine in each 
gearshift position. The engine must crank only in 
the N (Neutral) and P (Park) positions. If the 
engine cranks in any of the other gearshift posi- 
tions, check the gearshift linkage adjustment 
(Section 17-02). If the linkage is properly adjusted, 


check the switch and switch circuit fora problem. 


—_____J 


PUMP SEAL 


Installation 


1. Install a new O-ring on the switch. 







NEUTRAL 


SAFETY 
Yr 


SWITCH 






O-RING 
SEAL 







SPECIAL SERVICE TOOLS REQUIRED: 


Seal Remover T74P-77248-A. 
Slide Hammer TSOT-100-A 
Seal Replacer T74P-77248-B 
Removal 


4, Remove the transmission. If necessary, re- 
fer to the procedure in this section. 


2. Remove the torque cunverter. 







2. Install the switch. 


Tighten the switch to 10 to 14 N-m (7 to 10 
Ib-ft). 


TIGHTEN TO 
10-14 N-m 
(7-10 LB-FT) 














TORQUE 
CONVERTER DS5190-A 
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AUTOMATIC TRANSMISSION 


17-03-20 





REMOVAL AND INSTALLATION 






PUMP SEAL 











Removal (Continued) 


3. Remove the pump seal, using Seal Remover 
T74P-77248-A and Slide Hammer TSOT-100- 
A, or equivalents. 


SLIDE 
HAMMER = 
TS50T-100-A 


T74P-77248-A 2739-4, 









Installation 


1. Install the pump seal, using Seal Replacer 
174P-77248-B, or equivalent. 


SEAL REPLACER 
TI4P-77248-B 








DS454.4 











2. Install the torque converter. Make sure the 
converter hub is fully engaged in the pump 
gear. The dimension shown in the illustra- 
tion is for guidance only. It does not indicate 
engagement. 





TORQUE 
CONVERTER 
DIMENSION “A” TO BE 
ATLEAST 3/8 INCH 


5190-4 





p7es.8 


3. Install the transmission. If necessary, refer 
to the procedure in this section. 


SHIFT LEVER OIL SEAL 
SPECIAL SERVICE TOOLS REQUIRED: 


Seal Replacer T74P-77498-A 


Removal 


the transmission oil pan. If 
necessary, refer to the procedure in this 
section. 


1. Remove 





17-03-21 


AUTOMATIC TRANSMISSION 


17-03-21 





REMOVAL AND INSTALLATION 















SHIFT LEVER OIL SEAL 
Removal (Continued) 


2. Remove the downshift cable retaining 





RETAINING 


SCREW DOWNSHIFT 


CABLE 


DS455-A, 


3. Disconnect the downshift cable from the 
outer downshift lever. 





OUTER DOWN- 
SHIFT LEVER 








4. Remove the retaining clip and disconnect 
the shift rod from the outer manual lever. 





RETAINING CLIP 


SHIFT ROD 


5457-0, 


fhe | 


5. Hold the outer manual lever shaft attaching 
nut with a wrench and remove the attaching 
nut and the outer downshift lever. 


ATTACHING 





Xt! HOLD OUTER 
MANUAL LEVER 
SHAFT ATTACHING 
NUT WITH WRENCH 
OUTER DOWNSHIFT 
LEVER 

D6060-A 
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rc 


REMOVAL AND INSTALLATION 











SHIFT LEVER OIL SEAL 8. Remove the attaching nut from the outer 


manual lever shaft. 


Removal (Continued) 


6. Remove the O-ring from the downshift lever 
shaft. 


Discard the O-ring. 


DOWNSHIFT 


INNER/OUTER MANUAL 
LEVER SHAFT 
ATTACHING NUT 


6063-4 





9, Carefully pull the guter manual lever ana 
shaft assembly out of the case. 


7. Remove the manual lever shaft retaining 
pin from the case. 


OUTER 
MANUAL 
LEVER AND 
SHAFT ASSEMBLY 


4A, 
IANUAL LEVER nee 


SHAFT RETAINING 
PIN 


” Oho, 
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AUTOMATIC TRANSMISSION 


17-03-23 


LS 


REMOVAL AND INSTALLATION 






SHIFT LEVER OIL SEAL 


Removal (Continued) 







10. Remove the shift lever oil seal from the 
case, using a screwdriver. 


SCREWDRIVER 





——=— 
Installation 


1. Install a new seal in the case, using Seal 
Replacer T74P-77498-A, or equivalent. 





REPLACER 
TT4P-77498-A 


D6066-A 








2. Carefully slide the manual lever shaft into 
the case. 


As the shaft enters the case, position the 
throttle lever return spring, inner manual 
lever, and attaching nut on the shaft. 








OUTER 
MANUAL 
LEVER AND 
SHAFT ASSEMBLY 






6064. 


3. Install the manual lever shaft retaining pin 
in the case. 








PIN 6075-8 
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REMOVAL AND INSTALLATION 












SHIFT LEVER OIL SEAL 





6. Install the outer downshift lever. 


Tighten the attaching nut to 10 to 14 N-m (7 
to 11 Ib-ft). 





Installation (Continued) 


4. Securely tighten the inner/outer manual 
lever attaching nut. 

ATTACHING 

NUT 


— 
HOLD INNER! 
‘OUTER MANUAL 
LEVEL SHAFT 
ATTACHING NUT 
WITH WRENCH 


OG HOLD OUTER 
MANUAL LEVER 
SHAFT ATTACHING 
NUT WITH WRENCH 
OUTER DOWNSHIFT 
LEVER 


D6060-A 


6. Inotall a now O-ring on the downshift lever : 
shaft. . Connect the shift rod to the outer manual 


lever and install the retaining clip. 











2 


. Connect the downshift cable to the outer 
downshift lever and install the retaining 
screw. 


DOWNSHIFT 
LEVER 
SHAFT 


o 


. Install the oil pan. If necessary, refer to the 
procedure in this section. 


10. Check and, if necessary, adjust the shift 
linkage and downshift cable. If necessary, 
refer to Section 17-02. 


11. Fill the transmission to the correct level, us- 
ing the specified oil. If necessary, refer to 
the fill and fluid level check procedure in 
Section 17-01. 
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ES 


DISASSEMBLY AND ASSEMBLY 





















TRANSMISSION 
Disassembly 


SPECIAL SERVICE TOOLS REQUIRED: 


© Whenever a seal is removed from a piston, 
shaft, or servo, note the type of seal and 
when applicable, the direction of the seal- 
ing lip. 
* Always use the specified transmission oil 
when lubricating seals or other components 
prior to assembly (refer to Specifications for 
the proper oil). 
Fluid used with the C-3 automatic transmis- 
sion contains a detergent which retains in 
suspension particles generated during nor- 
mal transmission use. This characteristic 
may result in a dark coloration of the fluid 
and does not by itself indicate malfunction 
or need for service. 


Front Servo Compressor T74P-77028-A 


One-Way Clutch Replacing T74P-77193-A, 
Guide 


Servo Rod Selecting Gauge 174P-77190-A 
Dial Indicator TOOL-4201-C 
Pump Aligner T74P-77103-X 


NOTE: Before beginning the transmission over- 
haul, review the following guidelines. These 
general rules are provided to emphasize the 
need for attention to detail and care when serv- 
icing an automatic transmission. 








1. Grasp the torque converter firmly and pull 
straight out of the transmission. 


Thorough cleaning of the transmission ex- 
terior will reduce the possibility that damaging 
contaminants might enter the subassemblies 
during disassembly and assembly. 


All fasteners must be tightened to the torque 
indicated in the text. In addition to appearing 
in the text, the necessary torques can also 
be found in the opecificationo ocotion at tho 
end of this group. 


2. Remove the input shaft. 


When building up subassemblies, each com- 
ponent part should be lubricated with clean 
transmission fluid. It is also good practice to 
lubricate the subassemblies as they are in- 
stalled in the case. 





Needle bearings, thrust washers and seals 
should be lightly coated with petroleum jelly 
during subassembly buildup or transmission 
assembly. 


* Many components and surfaces in the trans- 
mission are precision machined. Careful 
handling during disassembly, cleaning, in- 
spection, and assembly can prevent un- 
necessary damage to machined surfaces. 


¢ When building up subassemblies or assem- 
bling the transmission, always use new 
gaskets and seals. 

* The transmission service area should be 
kept clean, well organized and supplied with 
clean lint-free shop cloths. 





D5191-8 





3. Remove the oil pan and gasket. 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION DISASSEMBLED VIEW 
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DISASSEMBLY AND ASSEMBLY 


LEGEND FOR TRANSMISSION DISASSEMBLED VIEW 








7052 SEAL ASSY (EXT. HSG) — OIL 74. 7AS48 SEAL (CLUTCH PISTON OIL) 
74039 HOUSING (EXTN.) 75. 70426 CYL. ASSY. (FWD. CLUTCH) 
70071 ‘SHAFT (PARKING PAWL) 7. 7D018 SEAL (FWD. CLUTCH CYL.) 2 FEO’. 
TMA PAWL (PARKING) 7? £B60126-§ RET. AING (SELECT F'T) 
70070 ‘SPFING (PARKING PAWL RETURN) 78. 78088 PLATE (CLUTCH PRESS} REV. 
70419 (CUP — PARKING ROD GUIDE 79. 7B4a PLATE (CLUTCH) HIGH 
7086 GASKET (EXTN. HSG.) 80, 78164 PLATE ASSY. (CLUTCH) HIGH 
7060 SHAFT ASSY (OUTPUT) at 7D428, WASHER (INT. BRAKE DRUM THRUST) 
£800152-S72 SCREW — MIO X 30 {EXTENSION TO CASE) 82, £860125-§ RET. RING 63 MM 
70264 LEVER ASSY (OOWNSHIFT DETENT INNER) 83. TDo4t RET, (CLUTCH PISTON SPRING) — 8 TABS 
£620112-S NUT (LVR. TO LVR. ASSY, DOWNSHIFT DET. IN.) 4. TC1S1 ‘SPRING (REY. CLUTCH PISTON} 20 REQ. 
70410 ROD ASSY. (PARKING PAWL ACTUATING) 88. 7A268 PISTON (REY. CLUTCH 

88. 7AS48 ‘SEAL (CLUTCH PISTON Olt) 
7c494 LEVER (MAN, CONTROL INNER) 97, 7o404 SEAL (HIGH CLUTCH PISTON INNER} 

88, 70044 DRUM ASSY. (INTERM. BRAKE) 
73408 SEAL ASSY. — MANUAL CONTROL LVR. OIL 9, 7034 BAND ASSY, (INTERM. SERVO) 
E840125-S PIN — GROOVE ROLLER (RET. OUTER MAN. LVR. ASSY.) 90, 388307-S100 NUT & SEAL — HEX 
71304 LEVER ASSY. (DOWNSHIFT L CONT. OUTER) 91. roaoa SCREW (REVERSE BAND ADJ.) 
E820109-S72 NUT — HEX WB X 1 (OUTER MAN, LVR, TO SHAFT) 92, 7430 ‘STRUT — (INTERM. BRK. BAND ANCHOR) 
3860788 O'RING (TRANS. DOWNSHIFT SHAFT) 93, 7029 STRUT — (INTERM. BRK. BAND APPLY) 
74256 LEVER ASSY. (MANUAL CONTROL) 98, 70996 LEVER (INTERM. BAND SERVO) 
662912 CLIP — ROD RETAINING. 95, 70439 SHAFT (INTERM. BAND ACT, LEVER) 
76333 PIN — MAN. VALVE DET. — INNER 96. 70441 SEAL ASSY. (FRT. OIL PUMP) 
E0g0020-8 WASHER — FLAT STEEL 97. 70420 SEAL FINGS (STATOR SUPPORT) 
78332 SPRING ASSY. (MAN. VALVE DET.) 98. £800163-S BOLT ~ (PUMP ASSY. TO CONV. HSG.) 5 REQ'D. 
E000185-S SCREW — M6 X 30 (VALVE BODY TO CASE) 2 REGD. root WASHER (FRT. PUMP SUPPORT THRUST) SEL, FiT 
74300 BODY — GOV. VALVE 7.201 SUPPORT & GEAR ASSY. (FRT. PUMP) 
£80156 BOLT — MS X 20 (GOY. BODY TO COLLECTOR BODY) 2 REQD. TAI30 GASKET (OWL PUMP) 
7¢054 VALVE (GOVERNOR PRIMARY) e472 PLATE (OIL. PUMP ADAPTER) 
A302 SPRING (GOVERNOR VALVE) T975 HSG. ASSY. (CONV,) 
70324 WEIGHT (GOVERNOR OUTER) TAUB SEAL ASSY. (FRT. OIL PUMP) 
7FI26 COUNTERWEIGHT — GOVERNOR Te02 CONVERTER ASSY. 
E602164-S72 BOLT (GOV. BODY TO COLLECTOR BODY) 2 REQ'D. 1017 SHAFT (INPUT) 
70220 ‘BODY (GOV. OWL COLLECTOR) 800152-S72 SCREW (SUPT. & GEAR ASSY. TO CASE} 8 REQDD. 
70011 RING (GOV. HSG. SEAL) 3 REQ'D. £690124-§ WASHER FLAT (SUPT. & GEAR ASST. TO CASE) & REC'D. 
78368 WASHER (OUTPUT SHAFT THRUST GR.) NBOODS4-S51 SCREW (CONV. HSG. TO ENGINE) 6 REQD. 
Es40115-S CASE ASSY. — TRANS. 70273 CONNECTOR ASSY. (OIL TUBE) 
EB40115-S PIN — REY. BAND ANCHOR (2 REQ'D.) TAass TUBE ASSY. (OIL COOLER BY-PASS) 
74247 ‘SWITCH ASST. — NEUT. GR. SHIFT £800341-872 SCREW (VALVE CLAMP TO CASE) 
EB53116-S SEAL (NEUTRAL SWITCH TO CASE) TE4S8 CLAMP (THAT. VALVE CONT. DIAPH,) 
E860120-S RING (RETAINER) TASTT DIAPH. ASSY. (THROTTLE VALVE CONT.) 








70194 RETAINER (OVR. RUN CLUTCH W. $P6.) £859110 —ORING — DIAPH, ASSY. 
7oa22 WASHER — (0.P. SHAFT HUB THRUST) 74380 ROD (THROTTLE CONT. VALVE} 
70095 BAND ASSY. (REV! D080 VALVE (THROTTLE CONTROL) 
= EB60340-S _RETANER (COVER TO Case 
Reus SrOM Aso ney BRAKE) ae SEXUISEMO coves 10 bese) 
E661125-5 RETAINING RING 25 x 1.2 root? COVER INTERM, BAND SERVO} 
7164 HUB (OUTPUT SHAFT) — 57 EXT. — 91 WT. TEETH 7e221 PISTON & ROD ASGY. ((WTERM. BAXD SERVO) 
£860122-S RING (RETAIN HUB) 70028 ‘SPRING (INTERM. BAND SERVO PISTON) 
74183 GEAR (OUTPUT SHAFT RING) rate GASKET (OL PAN) 
Yaz WASHER (PLINET CARR. THRUST) 2 REOD. 70100 GASKET (VALVE BODY SEP. PLATE) 
70006 PLANET ASST. (REV) 72008 PLATE (MANN CONTROL SEP.) 
ING (PLANET TO ORUM) 70100 GASKET (VALVE BODY SEP. PLATE UPPER) 
WASHER (PUT SHELL THRUST) 7A100 CONTROL ASSY. (WAN) 
6601218 RING (GOV. TO SHELL) 30MM 2 REO"D. 70190 ROD (REVERSE GAND SERVO PISTON) 











7p084 SHELL (PUT) 800159-8 SCREW (VALVE BODY TO CASE) 
70083 GEAR ASSY. — SUN £B30130-6 —_~RET. — REV. SERVO CUSHION SPRING 

70238 ‘BAG. THRUST — SUN GEAR RACE — AR 7E207 SPRING (REVERSE BAND ACCUM.) 

A398 PLANET ASSY. (FW) 7423 Ol SEAL — REV. BAND SERVO PST. — SMALL 
7F374 ‘BAG. ASSY. — CL. INT. ORUM THRUST 70030 PISTON & ROD ASSY. (REV. BAND SERVO) 
70202 GEAR (RING FWO) 72 EXT. 87 INT. TEETH Epso67. RING RETAINER (RET. ROD TO PISTON) 
70393 HUB (FWO RING GEAR) 7423 Ol. SEAL — REV. BAND SERVO PST. — LARGE 
£860122-S RET, RING — 87 MIA 773 GASKET — REV. SERVO SEP. PLT. CVR, 

70090 WASHER (FWD. CYL. HUB THRUST) 3 TABS 700: COVER (REV. BAND SERVO) 

E661438-S RING (RETAIN HUB) 38 X 1.75MM ERO01S6-8 SCREW (COVER TO VALVE BODY) 4 REC'D. 
EB60115-S RET. RING (SELECT FIT) TE062 GASKET — TRANS. OIL PAN SCREEN 

‘75086 PLATE (FWD. CLUTCH PRESS.) A088 SCREEN ASSY. (OIL PAN) 

7442 PLATE (CLUTCH) ~ FORWARO TA2t4 OIL PAN 

‘e164 PLATE ASSY. — CLUTCH (FWD) 800154. SCREW (VALVE BODY TO CASE) 2 REO'D. 
EB60109-S RING (HUB TO GEAR) EB00158-S72 SCREW (PAN TO CASE) 13 REGD. 

70041 RET (FWD. CL. PISTON SPRING) 7e4s7 ‘SPRING — FORWARD CLUTCH CUSHION 

70151 SPRING (CLUTCH PISTON) 15 REQ'D. 7190 ROLLER — OVERRUN CLUTCH 


A262 PISTON ASSY. (FWD. CLUTCH) 





A NOT SERVICED 
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DISASSEMBLY AND ASSEMBLY 
TRANSMISSION 6. Remove the reverse servo cover and gasket. 
Disassembly (Continued) 

4. Remove the oil filter and gasket. 


GASKET 


DS276-A SERVO COVER 
RETAINING BOLTS 


NOTE: Between the detent spring, oil filter, rear 
servo cover, and valve body, five different at- mene 
taching bolt lengths will be encountered. As 
each component is removed, set it aside with 
its attaching bolts. The various bolt lengths and 
their positions are shown on page 13. 


5. Remove the manual lever detent spring at- 
taching bolt and the detent spring. 7. Remove the reverse servo piston. 


REVERSE 
MANUAL SERVO 
LEVER PISTON 


ATTACHING 
BOLT 


5108-4, 
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DISASSEMBLY AND ASSEMBLY 
10. Remove the converter housing attaching 


TRANSMISSION 
bolts. 


Disassembly (Continued) 
8. Remove the valve body attaching bolts. 


CONVERTER 


) HOUSING 


ATTACHING 


BOLTS (22 REQ’D) 
VALVE BODY DS112A 





11, Remove the converter housing and pump 
assembly. 


9. Remove the valve body. 
As the valve body is raised, disconnect the 
selector lever Z-link from the manual valve. 


TORQUE 
CONVERTER 
HOUSING/ 
PUMP ASSEMBLY ps278.8 





VALVE BODY Z-LINK DsHI3A 
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17-03-30 


El 


DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 
Disassembly (Continued) 


12. Loosen the locknut on the intermediate 
band adjuster screw. 


5329-8 


13. Back out the Intermediate band adjuster 


INTERMEDIATE 
BAND 
ADJUSTER 


05462. 








14. Remove the intermediate band and struts. 





15. Remove the reverse/high clutch. 


REVERSE/ 


HIGH FORWARD 
CLUICH CLUTCH 










5287-8 
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ne 


DISASSEMBLY AND ASSEMBLY 


18. Remove the front internal gear/planetary 


TRANSMISSION 
assembly. 


Disassembly (Continued) 


16. Remove the forward clutch. 


FRONT INTERNAL 

GEAR/PLANETARY 

ASSEMBLY 
D5186-A 


19. Remove the drive shell/sun gear assembly. 


17. Remove the No. 3 thrust washer. 


DRIVE SHELL/ 
SUN GEAR 
ASSEMBLY DS5185-A 


FRONT INTERNAL) 
PLANETARY GEARS 5286-8 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 22. Remove the extension housing and gasket. 


Disassembly (Continued) 


20. Remove thrust washer (No. 8) from the rear 
planetary carrler. 


EXTENSION 
HOUSING 
GASKET 


EXTENSION 
HOUSING Dst26.8 


PLANETARY 
GEAR 


20, Nemove the rear planetary onap ring. 
21, Remove the extension housing attaching 
bolts. 


ATTACHING 
BOLTS (6) 
REMOVAL 


EXTENSION 
HOUSING 
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DISASSEMBLY AND ASSEMBLY 






26. Remove the rear internal gear and the re- 
verse drum/one-way clutch assembly. 






TRANSMISSION 
Disassembly (Continued) 

24, Remove the rear planetary gear and thrust 
washer (No. 9). 







5726-8, 





D5727-A 





27. Remove the output shaft with the governor 
tlywelgnt, spring, and vaive. 


25. Remove the rear internal gear snap ring. 


PLIERS 


OUTPUT 
SHAFT 
FLYWEIGHT 


Y 
SEF 
SF wenk 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 
Disassembly (Continued) 


28. Remove the governor/oil collector body 
assembly. 


GOVERNOR/ 
OIL COLLECTOR 


5281-4, 


29. Remove the No. 14 thrust washer from the 
governorioil collector bore. 


#11 
THRUST 
WASHER 


= 
GOVERNOR 
OIL COLLECTOR 
BORE 5135-4 





30. Remove the reverse band. 


REVERSE BAND 


5728-8 












31. Remove the No. 10 thrust washer from the 
one-way clutch inner race. 





ONE WAY 
CLUTCH INNER 








A 
W10 
Ss © { THRUST 


oad WASHER 5279-4 


NOTE: The one-way clutch inner race is pressed 
into the case and cannot be removed. 
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DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Disassembly (Continued) 


32. Compress the intermediate servo with 
Front Servo Compressor T74P-77028-A, or 
equivalent. 


FRONT SERVO 
COVER COMPRESSOR 
T74P-77028-A 


INTERMEDIATE 
SERVO 

















33. Remove the intermediate servo retaining 
ring with a screwdriver. 


INTERMEDIATE SERVO 
COVER COMPRESSOR 
T74P-77028-A, 


FRONT SERVO 





5558-8 


34. Remove the intermediate servo snap ring 
with snap ting pliers. 


FRONT 
SERVO COVERT 
COMPRESSOR 
T74P-77028-A 
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DISASSEMBLY AND ASSEMBLY 






TRANSMISSION 







Disassembly (Continued) 


35. Remove the intermediate servo piston, 
cover and return spring, 














INTERMEDIATE SERVO 
PISTON AND 
COVER 


PISTON 
RETURN 
‘SPRING 





36. Remove the Intermediate band apply lever 


retaining pin and the apply lever from the 


case. 





RETAINING 
PIN 


37. Remove the parking pawl, retaining spring, 
and pin from the extension housing. 


EXTENSION HOUSING 


PARKING 
PAWL 





05731-A 
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El 


DISASSEMBLY AND ASSEMBLY 








TRANSMISSION 3. Install the valve, spring, and flyweight in the 
governor body. Hold the flyweight in the 


governor body and install the output shaft. 


Assembly 


1. Install the oil collector body thrust washer 
(No. 11) in the case bore. 


at 
THRUST 
WASHER 


GOVERNOR _ 
FLYWEIGHT 


<< 
GOVERNOR/ 
OIL COLLECTOR 


BORE 5135-4 DS732-A 





4, Install the reverse brake drum thrust wash- 
er (No. 10) in the case. 





2. Install the governor/oil collector body. Use 
care to prevent damage to the oil collector 
body seal rings. 


ONE WAY 
CLUTCH INNER 


GOVERNOR/ 
OIL COLLECTOR 


“Wo 
SS © { THRUST 


WASHER D5279-A 





D5281-A 
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EE TEETEE eel 


DISASSEMBLY AND ASSEMBLY 


Assembly (Continued) 


5. Install the reverse brake band. Using a 
screwdriver, make sure the band lugs en- 
gage the anchor pins in the side of the 


case. 





BRAKE 
/ 


BAND 


D5800-A 








6. Position one-way Clutch Replacing Guide 
T74P.77193-A inside the one-way clutch. 


7. Install the reverse brake drum and remove 
the one-way clutch guide tool. 








TRANSMISSION 8. Check the operation of the one-way clutch. 
The reverse drum should not rotate counter- 


clockwise. 


ONE-WAY 
CLUTCH 









ONE-WAY 
CLUTCH MUST 
TURN CLOCKWISE 5164-4 


Q Install the rear internal gear on the output 
shaft. 


10. Install the rear internal gear snap ring. 


The output shaft may have to be pushed for- 
ward to expose the snap ring groove. 


SNAP 
RING 
PLIERS 











° 
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TRANSMISSION 13. Install the rear planetary snap ring. 


Assembly (Continued) 


11. Install the planetary thrust washer (No. 9) 
on the rear planetary carrier. 


#8 
THRUST 
WASHER 


REAR | 
PLANETARY 
GEAR 


REAR 
PLANETARY 
CARRIER 


D6076-A 
NOTE: If the transmission case, rear servo piston, 
or reverse brake band has been replaced, the 
length of the band apply pin must be checked. 

Petroleum jelly can be used to hold the 


thrust washer in position. * If apin length check has to be made, proceed 


to the next step. 
* If the pin length is assumed to be right, pro- 
ceed to step 25. 





12. Install the rear planetary and thrust washer 
No. 9 in the rear internal gear. 










14. Install Servo Checking Spring D4ZZ-7D031-A, 
or equivalent, on the reverse servo apply pin. 


THRUST 
REAR WASHER 
PLANETARY 





REVERSE SERVO 
PISTON 





BAND 


APPLY 
PIN 


SERVO 
5734-4 CHECKING 
SPRING 


D422.7D031-A aah 
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iy 
DISASSEMBLY AND ASSEMBLY 






TRANSMISSION 










Assembly (Continued) 


15. Install the reverse servo and checking 
spring in the case. 


16. Position a new servo cover gasket on the 
transmission case. 


17. Using three M6 x 30 bolts, attach Servo Rod 
Selecting Gauge T74P-77190-A to the trans- 
mission case. 


SERVO ROD SELECTING GAUGE 
T74P-77190-A 





05735-A 








18. Tighten the tool attaching bolts to 10 to 14 
N-m (7 to 10 Ib-ft), 







TIGHTEN 
TO 10-13 N-m 
(7-10 LB-FT) 












aS 
SELECTING 
GUIDE 
ATTACHING 
BOLTS (3) 


SERVO ROD 
SELECTING 
GAUGE 

T7A4P.77190-A 



















19. Tighten the selecting gauge adjusting screw 
to 4 N-m (36 Ib-in.). 


TIGHTEN 
APPLY SCREW 
TO 4N-m 
(36-LB-IN) 





SERVO ROD 
SELECTING 
GAUGE 

T74P-77190-A 





Dssa2.A 





20. Mount Dial Indicator TOOL-4201-C, or equiv- 
alent, on the case with the indicator stylus 
contacting one of the three servo piston 
pads accessible through the cutout on the 
tool. 











DIAL 
INDICATOR 
TOOL.4201-C 


SERVO ROD 
SELECTING 
GAUGE 
T74P-77190-A 







STYLUS 
ON PISTON 
PISTON 


D5344-A 
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17-03-41 





DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Assembly (Continued) 

22. Loosen the selecting gauge adjusting screw 
until the servo piston stops against the bot- 
tom of the tool. 


READ PISTON 
TRAVEL ON 
DIAL 
INDICATOR 


LOOSEN 
PISTON 


APPLY 


REVERSE SERVO PISTON 
STOPS AGAINST SELECTING GAUGE 
DS737-A 

















23. Read and record the amount of piston travel 
on the dial indicator. 
¢ If the dial indicator reads between 3 and 
5.6 mm (.120 and .220 in.), piston travel is 
within specification and the apply pin 
length is correct. 
© If the dial indicator reads below 3 mm (.120 
in.), the apply pin length is too long. Install 
the next shorter pin. 










PISTON 
TRAVEL 





REVERSE 
BAND 









PISTON TRAVEL ©. AT 4.N'm (36 LB-IN) 
TORQUE MUST BE 3-5.6 mm (0.120-0.220 INCH) 42,65.5 












© If the dial indicator reads above 5.6 mm 
{.220 in.), the apply pin length is too short. 
install the next longer pin. 


The apply pins are available in three different 
lengths. Using the chart below, identify the 
out-of-specification pin and then select the 
correct pin lenath. 








Length — mm. Length — Inches 











54-53mm 2.112-2,085 1 Groove 























51-50mm 2.014-1,086 No Groove 


1.015-1.888 












2 Grooves 
CD3094-B 


24. Remove the selecting gauge and reverse 
servo. If necessary, replace the servo apply 
pin. 





25. Install the parking pawl pin and spring on the 
extension housing as shown below. 


EXTENSION 
HOUSING 


PARKING 


SPRING 


D5739-A 
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17-03-42 





DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 


Assembly (Continued) 
26. Install the parking pawl. 





EXTENSION 
HOUSING 
5740-4 








27. Install a new extension housing gasket. 


TRANSMISSION CASE 


EXTENSION 
HOUSING GASKET 











28. Position the extension housing on the case. 
Make sure the parking pawl actuating rod is 
properly aligned before seating the housing 


against the case. 





PARKING 
PAWL 
PARKING 
PAWL 
ROD 5323-8 





fae eae 


29. Install the extension housing attaching bolts 
and tighten to 36 to 52 N-m (26 to 38 Ib-ft). 








EXTENSION 

HOUSING 
ATTACHING 
BOLTS (6) 





TIGHTEN TO 


PNG LO 
(26-38 LB-FT) ) 







36-52 N-m 





5441-4 
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DISASSEMBLY AND ASSEMBLY 






32. Compress the intermediate servo. cover 
with Front Servo Cover Compressor T74P- 
77028-A, or equivalent, and install the snap 
ring and retaining ring. 






TRANSMISSION 





Assembly (Continued) 
30. Install the No. 8 thrust washer. 








REAR 
PLANETARY 


GEAR Ds464-A 






SERVO COVER 
COMPRESSOR 
TT4P-77028-A 


31. Install the intermediate servo piston, cover 
~~ and return spring. 


DS120-4 








INTERMEDIATE SERVO 


1\ 

PISTON AND PISTON 

COVER RETURN 
SPRING y 
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DISASSEMBLY AND ASSEMBLY 









TRANSMISSION 


Assembly (Continued) 


33. Install the front planetary/internal 
assembly in the drive shell. 


gear 


DRIVE SHELL/ 
SUN GEAR 





PLANETARY! 
INTERNAL 
GEARS 







05741-A, 









NOTE: Make sure the bearing race cullar is 
installed and faces away from the bearing. 





BEARING RACE— 
COLLAR FACES 


FRONT 
aeelana INTERNAL 
GEAR 


5168.4 











ch 


34, Install the No. 3 thrust washer on the front 
planetary assembly. 











#3 
THRUST 
WASHER 


FRONT 


PLANETARY, 
ASSEMBLY 


SHELL 


5325-8 









35. Install the forward clutch In tne arive snell. 





FORWARD 
CLUTCH 


DS5S5-A 
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17-03-45 


LT 


DISASSEMBLY AND ASSEMBLY 





TRANSMISSION 
Assembly (Continued) 


36. Install the reverse/high clutch on the for- 
ward clutch. 















REVERSE! 
HIGH 
CLUTCH 


#2 
THRUST 
WASHER 


FORWARD 
CLUTCH 








37. Install the drive shell/forward clutch/reverse/ 
high clutch assembly in the case. 


DRIVE SHELL/FORWARD CLUTCH 
REVERSE/HIGH CLUTCH ASSEMBLY 


38. Install the intermediate band. 


INTERMEDIATE 


BAND 
DS743-A, 











39. Install the intermediate band struts and 
tighten the adjusting screw enough so that 
the struts are held in place. 


ADJUSTER gt RyTS 





INTERMEDIATE BRAKE 
BAND DS462-A 
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DISASSEMBLY AND ASSEMBLY 






TRANSMISSION 

Assembly (Continued) 

40. Being careful not to damage the oil seals, turn 
the transmission so the extension housing 


points downward. Install the pump body with 
the No. 1 thrust washer in the case. 










THRUST WASHER #1 










PUMP BODY DS760-A 


Be sure the pump body is correctly engaged, 
the pump body must be below the level of the 
case gasket surface. 









41. Mount the Dial Indicator TOOL-4201-C, or 
equivalent, on the pump body with the stylus 
resting on the transmission housing. Zero the 
dial indicator. 


DIAL 
INDICATOR 


(=I 
DIAL INDICATOR 
TOOL—4201-C 


STYLUS ON 
TRANSMISSION 
HOUSING 





42. Swing the gauge around so the stylus rests on 


the pump body. 


DIAL DIAL INDICATOR 
INDICATOR 
TOOL-4201-C 


STYLUS ON 


PUMP 
BODY BODY 


Tor later reference. 


41 and 42. 


ings. Endplay should be from .025 mi 


these limits, replace the No. 1 
washer. Use the chart below to se 
proper thrust washer thickness. 




















Check the reading on the dial indicator. 
This reading is the amount of endplay. Note 


43. Move the Dial Indicator to the opposite side 
of the pump (180 degrees) and repeat Steps 


44. Find the average of the two endplay read- 


mm (.001 to .025 in.). If the reading exceeds 


5761-4 


im to .64 


thrust 
lect the 






‘Number 
‘Stamped On 















[| 
2s 
= 
| + | 
esr 
[ os | 
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TRANSMISSION 


Assembly (Continued) 


45. Remove the Dial Indicator and the pump 





PUMP BODY 





# THRUST 
WASHER 





46. Install the inside and outside gears on the 
pump body. 


5763-0 









down, 


SMALL 
(INSIDE) 
GEAR 


IDENTIFICATION 
DOT 
FACES 


housing. 


CONVERTER 


Make sure that the small (inside) gear has 
the recessed pump drive flat facing up to- 
ward the converter and that the large (out- 
side) gear has the indentification dot facing 


ee ° | GEAR 


47. Install the separator plato on the converter 








RECESSED 
FLATS 
FACE UP 
TOWARD 
CONVERTER 


LARGE 
(OUTSIDE) 





DS764-0 








D5765-A 
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a 
DISASSEMBLY AND ASSEMBLY 





TRANSMISSION 
Assembly (Continued) 


Align the notch in the separator plate with 
the alignment hole in the side of the con- 
verter housing. 


SEPARATOR PLATE “oO 


ALIGNMENT 
HOLE 








DS774.A 


48. Install the pump and attaching bolts on the 
converter housing and tighten the bolts 
finger tight. 


49. Align the pump, using Too! T74P-77103-X, or 
equivalent. This tool must be used and the 
sleeve gauging surfaces must be in good 
condition. Otherwise the pump will not be 
aligned correctly with the converter hous- 
ing; then seal leakage, pump gear 
breakage, or bushing failure will result. 





| 
To use the tool, select the arbor with the 
smailest 1D that will fit completely over the 
pump shaft. Assemble the common handle to 
the selected arbor and slide the tool down over 
the shaft until it bottoms against the pump. The 
outside diameter of the tool arbor will 


automatically center the pump in the converter 
housing. 







TOOL 
TTAP-77103-X 


CONVERTER 


HOUSING Deeg 





50. Place a block of wood in front of the con- 


verter housing/pump assembly and turn the 
housing over so that the alignment tool 
rests on the block of wood. 


CONVERTER HOUSING/ 
PUMP ASSEMBLY 


OL. 
T74P-77103-X 





‘WOOD BLOCK 05767-A 


ee | 
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TRANSMISSION 53. Install the pump gasket. 
Assembly (Continued) 


51. Tighten the pump attaching bolts to 10 to 
413 N-m (7 to 10 Ib-ft). 


TIGHTEN ATTACHING BOLTS 
TO 10-13 N-m (7-10 LB-FT) 













CONVERTER 
HOUSING 


DS769-A 


5768-0 










54: Install the converter liwusing seal. 


52. Install the seal rings on the pump hub. 


SEALING 
RINGS (2) 


PUMP 
ASSEMBLY 








CONVERTER HOUSING DS770-0 


5353-4 
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17-03-50 





DISASSEMBLY AND ASSEMBLY 









TRANSMISSION 
Assembly (Continued) 
55. Install thrust washer No. 1 on the pump hub. 


THRUST WASHER 





CONVERTER 


HOUSING Ds77-.A 


56. Install the converter housing and pump 
assembly on the case. 


TORQUE 
CONVERTER 
HOUSING! 
PUMP ASSEMBLY 





5278.0 








57. Install the converter housing attaching bolts, 
using new aluminum washers. Tighten the 
bolts to 37 to 52 N:m (27 to 39 Ib-ft). 





TIGHTEN 
ATTACHING 
BOLTS TO 
37-52 Nem 
(27-39 LB-FT) 
CONVERTER 
HOUSING 


s772.0, 


nee ee 


58. Install the valve body with a new separator 
plate-to-case gasket. As the valve body is 


lowered into place, insert the selector lever 
Z-link into the manual valve. 
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DISASSEMBLY AND ASSEMBLY 









TRANSMISSION 61. Install the manual lever detent spring attach- 
ing bolt and tighten to 10 to 12 Nm (7 to9 


lb-ft). 


Assembly (Continued) 


59. Install the valve body attaching bolts and 


tighten to 8 to 11. N-m (71 to 97 Ib-in.). TIGHTEN TO 10-12 N-m (7-9 LB-FT) 


TIGHTEN ATTACHING BOLT 
TO 8-41 N-m (71-07 LB-IN.) 

















DS773-A 












62. Install the oil filter and gasket. Tighten the 
attaching screws to 8 to 11 N-m (71 to 97 
Ib-in.). 












60. Install the rear servo assembly (with a new 
cover gasket) and tighten the attaching bolts 
to 10 to 13 N-m (7 to 10 Ib-ft). 


REAR 
SERVO 
COVER 

ATTACHING \G 
BOLTS (4) / 





ATTACHING 









TIGHTEN TO 
10-13 N-m 
(7-10 LB-FT) 
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17-03-52 





DISASSEMBLY AND ASSEMBLY 


TRANSMISSION 
Assembly (Continued) 


63. Install the oll pan with a new gasket. Tight- 
en the oil pan attaching bolts to 13 to 20 
N-m (10 to 15 Ib-ft). 

OIL PAN 
ATTACHING 


TIGHTEN 
TO 13-20 N-m 
(10-15 LB-FT) 





05331-A 





64. Install the input shaft. 


— 


5191-4 








65. Install the torque converter. 








TORQUE 


CONVERTER 5190-4 


66. Adjust the intermediate brake band. If nec- 
essary, refer to the procedure in this section. 






SUBASSEMBLIES 










PUMP 


Disassembly 


1. Remove the pump gasket from the pump 
assembly. 


PUMP 
ASSEMBLY 








5351.4 
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DISASSEMBLY AND ASSEMBLY/SUBASSEMBLIES 









PUMP 
Disassembly (Continued) 


2. Remove the converter housing seal from 
the converter housing. 


CONVERTER 
HOUSING 





4. Remove the seal rings from the pump hub. 















Ses 
CONVERTER ; PUMP BODY 
HOUSING psas2 SEAL RINGS: Dssa.a 
| —i 
SS 





3. Remove the thrust washer (No. 1) from the ] 





pump assembly. 


a 
THRUST 
WASHER 








PUMP 
ASSEMBLY 


CONVERTER 
HOUSING 


5349-8 


5. Remove te pump assembly attaching 
bolts. 









PUMP 
ASSEMBLY 
ATTACHING 
BOLTS (5) 


CONVERTER, 3s 
se if 
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DISASSEMBLY AND ASSEMBLY/SUBASSEMBLIES 






PUMP 









Disassembly (Continued) 
6. Remove the pump assembly from the con- 
verter housing. 


CONVERTER 
HOUSING 








SEPARATOR 
PLATE 












PUMP 
ASSEMBLY 
D5143-A) 






7. Remove the separator plate from the con- 
verter housing. 


SEPARATOR 
PLATE 


5465.0 





8. Remove the pump gears from the pump body. 





PUMP BODY 





DS145-A 


Assembly 


Do not assemble the pump at this point. The 
pump body will be needed during disassembly 
of the clutches and for an endplay check during 
assembly of the transmission. Assembly of the 


pump is included in the transmission assembly 
procedure. 
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DISASSEMBLY AND ASSEMBLY/SUBASSEMBLIES 


FORWARD CLUTCH DISASSEMBLED VIEW 


PISTON STEEL CLUTCH PLATE 


CLUTCH SPRING RETAINER 


PRESSURE PLATE 
RETAINING 


CUSHION 
PISTON RING CLUTCH FRICTION PLATE 


RETURN 
SPRINGS RETAINING 


RING 





D5745-A 






Disassembly 2. Remove the clutch pack from the clutch 


drum. 







SPECIAL SERVICE TOOLS REQUIRED: 

Spring Compressor T65L-77515-A 
Lip Seal Protector T74P-77548-A, 
Lip Seal Protector T74P-77548-B 


1. Remove the clutch pack retaining ring. 


FORWARD 
CLUTCH 
DRUM 


RETAINING 


05264-A 
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DISASSEMBLY AND ASSEMBLY/SUBASSEMBLIES 


FORWARD CLUTCH 


Disassembly (Continued) 


3. Using Clutch Spring Compressor T65L- 
77515-A, or equivalent, compress the piston 
return springs. 


SPRING 
COMPRESSOR = 
T65L-77515-A 









Fonwano cluree st48a 





5. After removing the spring compressor, 
remove the spring retainer and piston 
return springs. 





CLUTCH 
SPRING 
RETAINER 


PISTON 
RETURN 
SPRINGS 





Sei 


Too DS187-A 













4. Remove the piston retaining ring using 
external snap ring pliers. 


‘SPRING 
COMPRESSOR 


PISTON RETAINING TOSL-77515-A 
RING 






| 
as 
BBD} 

















5149-0 


6. Remove the clutch piston. If the clutch 
piston is difficult to remove, apply air to the 
clutch apply passage in the clutch hub and 
remove the piston using air pressure. 


APPLY AIR 
PRESSURE TO, 
CLUTCH APPLY 
PASSAGE 


FORWARD 
CLUTCH 


DRUM 
5291-4 
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FORWARD CLUTCH 9. Remove the cushion ring from the piston. 


Disassembly (Continued) 


7. Remove the piston outer seal. 


FORWARD 
CLUTCH: 
PISTON. 


FORWARD 
CLUTCH 
PISTON 


S151. 


D5153-A 















10. Remove the seal rinas from the clutch hub. 








8. Remove the piston inner seal. 


PISTON 
FORWARD INNER 
CLUTCH SEAL 


PISTON 


FORWARD 
CLUTCH 
CYLINDER 


$ CLUTCH 
HUB 


5189-4 





51540 
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DISASSEMBLY AND ASSEMBLY/SUBASSEMBLIES 












FORWARD CLUTCH 


Assembly 


1. Install the cushion ring in the piston. 


FORWARD 
CLUTCH 
PISTON 


5151-4, 


2. Install new seals on the piston and lubri- 
cate with petroleum jelly. 


REPLACE SEALS 

AND LUBRICATE 

WITH PETROLEUM 
JELLY 





FORWARD 
PISTON Dosen 





3. Install the piston in the clutch drum, using 
Lip Seal Protectors T74P-77548-A and T74P- 
77548-B, or equivalents. 


LIP SEAL PROTECTOR 
T74P-77548-A 


LIP SEAL PROTECTOR 


T74P-77548-B DAGr A: 


4, Install the return springs and retainer on the 
piston. 


CLUTCH 
SPRING 
RETAINER 


PISTON 
RETURN 
SPRINGS 


s187-A 
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a 


DISASSEMBLY AND ASSEMBLY/SUBASSEMBLIES 


Starting w a steel plate, alternately 
stall the friction and metallic plates. The 


last plate to be installed is the thick pres- 
sure plate. 


FORWARD CLUTCH 


Assembly (Continued) 


5. Compress the return springs, using Clutch 
Spring Compressor T65L-77515-A, or equiv- 
alent, and install the piston retaining ring. 


SPRING 





FORWARD CLUTCH 


DRUM 5148-8 





6. Install the clutch pack. 


CLUTCH PACK 


FORWARD 
CLUTCH 
DRUM 









FORWARD 





CLUTCH 

CYLINDER 5283-0 
PRESSURE 
PLATE 






FORWARD 
CLUTCH 
DRUM 


D5288-A 





NOTE: If new clutch plates are being installed, 
they must be soaked in transmission fluid for 
30 minutes before the clutch pack can be 
assembled. 


7. Install the clutch pack retaining ring. 
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| FORWARD CLUTCH 


Assembly (Continued) 


8. Using a feeler gauge, check the clearance 
between the pressure plate and the clutch 
pack retaining ring. 

Press the clutch plates together, using at 


least 110N (25 Ib.) of force and check the 
clearance in at least two positions. 


PRESSURE 
PLATE 


CLUTCH PACK 
oy RING 











FEELER 
GAUGE ‘S ke 
SS 
Dp 


FORWARD CLUTCH 
RUM 





D5468-A 


The clearance should measure 1.3 to 2.0 
mm (.051 to .079 in.). 


If the clearance is not within the specified 
service limits, selective retaining rings are 
available in the following thicknesses: 


Part Number mm (in.) 
E 860115-S 1.37 0539 
E 860116-S 1.73 0681 
E 860117-S 2.08 0819 
E 860118-S 2.44 0961 


If necessary, install a thicker or thinner 
retaining ring and recheck the clearance. 








9. Check the clutch for proper operation, 
using air pressure. 


APPLY AIR 
PRESSURE TO. 
CLUTCH APPLY 
PASSAGE 


FORWARD 
CLUTCH 
DRUM 


The clutch should be heard and felt to apply 
smoothly and without leakage. 


When the air pressure is removed, the piston 
should return to the released position. 





10, Install the seal rings on the clutch hub. 


CLUTCH 


5189-4 
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REVERSE/HIGH CLUTCH DISASSEMBLED VIEW 


ea STEEL CLUTCH PLATE 
RETAINER PRESSURE PLATE 


RETAINING RING 


‘CLUTCH DRUM PISTON 
RETURN CLUTCH FRICTION PLATES RETAINING RING 


RINGS 


Disassembly 2. Remove the clutch pack retaining ring. 


SPECIAL SERVICE TOOLS REQUIRED: 

Spring Compressor T65L-77515-A 

Lip Seal Protector T74P-77404-A 
1, Remove the No. 2 thrust washer. 


CLUTCH 


REVERSE/ 
HIGH 
weenie CLUTCH DRUM D5181-A 


CLUTCH 
HUB 
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REVERSE/HIGH CLUTCH 





Disassembly (Continued) 


3. Remove the clutch pack from the clutch 
drum. 


REVERSE! 
HIGH 
CLUTCH DRUM 


CLUTCH 
PACK 
5147-0 


4. Using spring compressor T65L-77515-A, or 
equivalent, compress the piston return 
springs. 


SPRING 
COMPRESSOR 
T65L-77515-A 


REVERSE/HIGH 
CLUTCH DRUM 





5. Remove the piston retaining ring, using 
external snap ring pliers. 


SPRING 
COMPRESSOR 
T6SL-77515-A 


DS175-A 





6. After romoving the epring compressor, re- 
move the spring retainer. 


SPRING 
RETAINER 


PISTON 
RETURN 
SPRINGS 


REVERSE/HIGH 
CLUTCH DRUM 


5150-4 
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REVERSE/HIGH CLUTCH 


Disassembly (Continued) 


7. Remove the clutch return springs. 


CLUTCH 
PISTON 


PISTON 
RETURN 
SPRINGS 


REVERSE/HIGH 
CLUTCH DRUM 


5157-4, 


8. Remove the clutch piston. If the clutch 
piston is difficult to remove, position the 
pump housing on the ciutcn and remove the 
piston, using air pressure. 


AIR PRESSURE. 
APPLIED TO 
HYDRAULIC 

PASSAGE 


REVERGE/HIGH 
CLUTCH DRUM 


5321-8 





9. Remove the inner and outer seals from the 
piston. 






REVERSE/HIGH 
CLUTCH PISTON 


DS178-A 






REVERSE/HIGH 
‘CLUTCH PISTON 





Ds184A 
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REVERSE/HIGH CLUTCH 


Assembly 


1. Install new seals on the piston and lubri- 
cate with petroleum jelly. 

2. Install the piston in the clutch drum, using 
Lip Seal Protector 174P-77404-A, or 
equivalent. 


REVERSE/HIGH 
CLUTCH DRUM 

















TT4P-77404-A 


5169-8 


3. Install the return springs and retainer on the 
piston. 





CLUTCH 
PISTON 


CLUTCH 
PISTON 

RETURN 
SPRINGS 


REVERSE/HIGH 
CLUTCH DRUM 


D5187-4 
4. Compress the return springs, using Clutch 


Spring Compressor T65L-77515-A, or equiva- 
lent, and install the piston retaining ring. 











5. Install the clutch pack. Starting with a steel 
plate, alternately install the friction and 
metallic plates. The last plate to be install- 
ed is the thick pressure plate. 





REVERSE/HIGH 
CLUTCH DRUM 5156-4 


pneseunc 





5174-0 
REVERSE/HIGH 
CLUTCH 
DRUM 


NOTE: If new clutch plates are being installed, 
they must be soaked in transmission fluid for 
30 minutes before the clutch pack can be 
assembled. 





6. Install the clutch pack retaining ring. 
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REVERSE/HIGH CLUTCH 


Assembly (Continued) 





7. Using a feeler gauge, check the clearance 
between the pressure plate and the clutch 
pack retaining ring. 

Press the clutch pack together using at 
least 110N (25 Ib.) of force and check the 
clearance in at least two positions. 








SNAP 

CLUTCH PACK = RING 
CLEARANCE 

CHECK 400N 





REVERSE/HIGH 
‘CLUTCH 





D5293-A 


The clearance should measure 1.4 to 2.1 
mm (.054 to .082 in.). 


If the clearance is not within the specified 
service limits, selective retaining rings are 
available in the following thicknesses: 





Part Number mm (in.) 
E 860126-S 1.37 0539 
E 860127-S 1.73 0681 
E 860128-S 2.08 .0819 
E 860129-S 2.44 -0961 


If necessary, install a thicker or thinner re- 
taining ring and recheck the clearance. 











8. Check the clutch for proper operation, us- 
ing air pressure. 





AIR PRESSURE 
APPLIED TO 
HYDRAULIC 

PASSAGE 









REVERSE/HIGH 


CLUTCH DRUM 5321-8 


The clutch should be heard and felt to apply 
smoothly and without leakage. 

When the air pressure is removed, the 
piston should return to the released posi- 
tion. 


9. Install the No. 2 thrust washer. 














#2 
THRUST 
WASHER 


REVERSE/ 
HIGH 
CLUTCH 





















CLUTCH 
HUB 






D5290-A 
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3. Remove the sealing rings from the oil col- 
lector body. 


GOVERNOR/OIL COLLECTOR BODY 















Disassembly 


1. Remove the governor body attaching bolts 
and the governor body. 







GOVERNOR 






SEAL 
RINGS (3) 







OIL 
COLLECTOR 
BODY 


ATTACHING 
BOLTS 


D5470-A 


NOTE: The governor flyweight, spring, and 
valve were removed during transmission 
disassembly. 






Assembly 


1. Install the seal rings on the oil collector 
body. 








2. Remove the governor counterweight from 
the oil collection body. 


OIL COLLECTOR! 
GOVERNOR 
GOVERNOR BODY 
COUNTERWEIGHT . 


ATTACHING 
BOLTS 





OL 
COLLECTOR 
Boby Ds471-0 


D5318-A 
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+ 
GOVERNOR/OIL COLLECTOR BODY SHIFT LINKAGE 
Disassembly (Continued) 
i “1 SPECIAL SERVICE TOOLS REQUIRED: 
2. Position the governor on the oil collector 
body and align the oil passages. Install the Seal Replacer TT74P-77498-A 


attaching bolts and tighten to 9 to 13 N-m (7 
to 9 Ib-ft). 


OIL 





5295-4, 





3. Install the governor counterweight on the 
vil collector body. 


NOTE: Do not cover the fluid passages with the 
counterweight. 


4. Tighten the attaching bolts to 9 to 13 N-m (7 
to 9 Ib-ft). 






TIGHTEN TO 
9-13 N-m 
(7-8 LB-FT) 


D5316-8 
















Disassembly 


1. Remove the attaching nut and the outer 
downshift lever. 


HOLD OUTER 
MANUAL LEVER 
SHAFT ATTACHING 
NUT WITH WRENCH 
OUTER DOWNSHIFT 
LEVER 


ATTACHING 
NUT 






KS , 
SHIFT 


Os 
WY Tourer DOWN: 
WZ LEVER 5458-8 
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SHIFT LINKAGE 
Disassembly (Continued) 


2. Remove the O-ring from the downshift lever 
shaft and discard. 


DOWNSHIFT 
LEVER 
SHAFT 


5339-8 





| 3. Remove the manual lever shaft ret ing 


pin from the case. 






eX 
LS 
MANUAL LEVER 


SHAFT RETAINING 
PIN 5459-4 


es 








4, Loosen the inner/outer manual lever attach- 
ing nut. 


INNER DOWNSHIFT 





LEVER ATTACHING NUT 
S472. 


Ear ee 





5. Remove the outer manual lever and shaft 
assembly. 








LEVER AND 
SHAFT ASSEMBLY 


5337-0 
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SHIFT LINKAGE 
Disassembly (Continued) 
6. Remove the inner downshift lever and shaft 
assembly and 
attaching nut. 


inner/outer manual 
INNER/OUTER 
MANUAL LEVER 
ATTACHING NUT 


lever 





INNER DOWNSHIFT LEVER 
AND SHAFT ASSEMBLY 


LEVER 


DsA74-A 

7. Remove the inner manual lever and parking 
pawl actuating rod assembly. 

8. Disengage the parking pawl actuating rod 
from the inner manual lever. 





—_—__—__—————— 


9. Remove the retaining clip and separate the 
Z-link from the inner manual lever. 





INNER 
MANUAL 
LEVER 








RETAINING 
CLIP 


Ds473-4, 





10, Remove the washer from the Z-link. 


11. Remove the shift lever oil seal from the 
case, using a screwdriver. 


SHIFT 
SCREWDRIVER LEVER 













Assembly 


1. Install a new shift lever oil seal, using Sea! 
Replacer T74P-77498-A, or equivalent. 


SEAL 
REPLACER 
TT4P-77498-A, 





5345-0 
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SHIFT LINKAGE 


Assembly (Continued) 

2. Position the washer and inner manual lever 
on the Z-link. Make sure the downshift lever 
return spring arm faces away from the link. 


3. Install the Z-link retaining clip. 


INNER 
MANUAL 
LEVER 


RETAINING 


5473-4 


4. Position the inner manual lever and parking 
pawl actuating rod assembly in the case. 

5. Install the inner downshift lever and shaft 
assembly, and inner/outer manual lever at- 





taching nut. 


INNER/OUTER 
7 MANUAL LEVER 


ATTACHING NUT 
= 





INNER DOWNSHIFT LEVER 
AND SHAFT ASSEMBLY 


LEVER D5474.A 











6. Install the outer manual lever and shaft 
assembly. 


As the shaft enters the case, position the 
throttle lever return spring, inner manual 
lever and attaching nut on the shaft. 


LEVER AND 
SHAFT ASSEMBLY 


5337-8 


7. Install the manual lever shaft retaining pin 
in the case and tighten the inner/outer man- 
ual lever attaching nut. 





MANUAL LEVER 
SHAFT RETAINING 
PIN 
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SHIFT LINKAGE 


Assembly (Continued) 


8. Install a new O-ring on the downshift lever 
shaft. 


DOWNSHIFT 
LEVER 
SHAFT 





5330-4, 








9. Install the outer downshift lever and the at- 
taching nut. 


Tighten the attaching nut to 10 to 14 N-m (7 
to 11 Ib-ft). 


aca ee 
Q 
HOLD INNER/ 
"OUTER MANUAL 
LEVEL SHAFT 


ATTACHING NUT 
WITH WRENCH 

























REVERSE SERVO 


Disassembly and Assembly 


1. Remove the servo piston from the servo 


FRONT 
SERVO PISTON 


COVER 5183-8 


2. Remove the seals from the servo piston. 


3. Remove the seal from the servo cover. 


DS177-A 


4, If necessary, the piston rod can be removed 
from the piston. Remove the piston-to-rod 
retaining ring and remove the rod from the 
piston. 

5. To assemble the front servo, reverse Steps 
1 through 4. 
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INTERMEDIATE SERVO 2. Remove the rod from the piston. 


Disassembly and Assembly 


INTERMEDIATE SERVO 
DISASSEMBLED VIEW 
INTERMEDIATE SERVO 
PISTON 


SPRING 
SEAT 
9 D5319-A 
SPRING PISTON REAR 

REAR SERVO RETAINING RETURN nano 

PISTON CLIP SPRING 

RETURN 

SPRING 

DS315-A 


3. Remove the seals from the servo piston. 


1. If necessary, the piston rod can be removed 
from the piston. With the piston clamped in 
a vise, remove the piston-to-rod retaining 
ring. 


REAR 
‘SERVO 
PISTON 


REAR 
SERVO 


PISTON PISTON 


RETAINING 
RING 


PISTON 
ROD 


05176-A D5315-A 


4. To assemble the rear servo, reverse Steps 1 
through 3. 
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ONE-WAY CLUTCH 


Disassembly 


4. Remove the one-way clutch retaining ring 
from the reverse drum. 


ONE WAY 
CLUTCH 


| 


5475-0, 


REVERSE 
BRAKE 
DRUM 


2. Ramove the one-way clutch from the 
reverse drum as an assembly. 


CLUTCH 


REVERSE 
DRUM 








Assembly 
1. Install the roller springs in the one-way 
clutch cage. 


Install the cage and spring assembly in the 
reverse brake drum. 


3. Install the one-way clutch retaining ring. 


NS 


4. Using a screwdriver, compress the springs 
and install the one-way clutch rollers. 








7 
cCLUTCA 
SPRINGS. 
ONE-WAY 
CLUTCH 


CLUTCH 


ROLLER 
5179-4 
N 


After installing a roller, make sure it con- 
tacts the end of the spring. 









5. Check the operation of the one-way clutch. 


With the one-way clutch and drum assembly 
installed on the inner race located in the case, 
the drum should turn in a clockwise direction 
and lock in a counterclockwise direction. 








ONE-WAY 









ONE-WAY 
CLUTCH MUST 
TURN CLOCKWISE 





D5164.A 
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DRIVE SHELL AND SUN GEAR 


Disassembly and Assembly 


D5172-A 





4. Remove the rear snap ring from the sun 
gear, using external snap ring pliers. 


5162-4 












2. Remove the thrust washer (No. 7). from the 
drive shell. 


#7 
THRUST 
WASHER 


DSI70-A __ 


3. Remove the sun gear from the drive shell. 





DS173-4 








4. If necessary, remove the front snap ring 
from the sun gear, using external snap ring 
pliers. 





5. To assemble the drive shell and sun gear, 
reverse Steps 1 through 4, 
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——— 


3. Remove the thrust washer (No. 4) from the 
front internal gear. 


FRONT PLANETARY 


Disassembly and Assembly 


1. Remove the No. 6 needle bearing inner 
race. 







FRONT 
PLANETARY 
GEAR 


#6. 
NEEDLE 
BEARING 


BEARING RACE— 
COLLAR FACES 
AWAY FROM 
BEARING 


FRONT 
INTERNAL 
GEAR 


05168-A 








2. Remove the snap ring from the front plane- 
tary hub. 





Ze en Oe ie 


INTERNAL = GEAR HUG 
GEAR 












) 





D5156-A 







#4 
THRUST 
WASHER 


FRONT 
PLANETARY 
GEAR HUB 














5. Remove the needle bearing (No. 5) from the 
front planetary carrier. 
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FRONT PLANETARY REAR PLANETARY 


Disassembly and Assembly 


Disassembly and Assembly (Continued) 4, Remove the hub retaining ring. 


6. Remove the hub retaining ring from the 
internal gear. 









HUB 
RETAINING 
RING 





FRONT HUB 
INTERNAL RETAINING 
GEAR 


INTERNAL 


REAR 
INTERNAL GEAR DS557-A 


D51a2-A, 










7. Separate the hub from the internal gear. 2. Separate the hub from the internal gear. 


INTERNAL 





INTERNAL 
GEAR 


HUB 
RETAINING 
RING 









5165-0 


5289-4 


8. To assemble the front planetary, reverse 


Steps 1 through 7. 3. To assemble the internal gear and hub, 


reverse Steps 1 and 2. 
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VALVE BODY 


Disassembly and Assembly 


During disassembly and assembly of the valve 
body, certain cleaning and inspection proce- 
dures must be followed. These general proce- 
dures are listed below: 


© Use a clean work area, free of dirt and dust, 
when inspecting, cleaning, and installing the 
valves in the valve body. 


A good practice is to use a piece of corru- 
gated cardboard. It can be replaced to provide 
aclean fresh work surface for the valve body, 
and the ridges prevent the rolling of valves 
and springs. 


Handle valve body components with clean 
hands and tools. 


Never clamp a valve body ina vise. Any slight 
distortion of the body will cause sticking 
valves or excessive leakage past a valve. 


Never drop a valve body. Sudden impacts will 
also cause distortion. 


When removing and installing valves or 
plugs, slide them in and out carefully. Do not 
use force to remove or install the valves. 


During disassembly organize the valves and 
springs according to bore and position in the 
bore. Do not interchange springs even 
though springs may be the same color and 
similar in size. 








* Since many valve failures are caused initially 
by dirt or other foreign matter that prevents 
proper valve function, a thorough cleaning of 
all components with clean solvent is very 
important. 


* After cleaning, blow dry each component 
with moisture-free compressed air. 


Use a penlight to inspect the valve body 
bores for scores, burrs, scratches, and pits. 
Make sure all metering holes in the separator 
plate and valve body are open. 


* Inspect each valve and plug for free 
movement in its valve body bore. When 
bores, valves, and plugs are clean and dry, 
the valves and plugs must fall from their own 
weight into the valve body bore. 


inspect all valves and plugs for burrs, nicks, 
and ccoree. Slight irrogularities can he 
removed, using crocus cloth. Do not remove 
the sharp edges on the valve lands. These 
sharp edges perform acleaning action which 
prevents dirt from lodging between the valve 
and the bore. 


Inspect each spring for distortion or col- 
lapsed coil. 


During assembly, lubricate each valve and 
bore with clean automatic transmission oil. 


* If shop towels are used during cleaning 
operation, make sure they are lint-free. Small 
particles of lint can wedge between a valve 
and the valve bore, causing the valve to stick. 
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VALVE BODY 


Disassembly and Assembly (Continued) 


1, Remove the separator plate-to-case gasket. 







SEPARATOR 
PLATE-TO-CASE 





SEPARATOR 
PLATE. 


D5155-A 





= 


2. Remove the separator plate attaching bolts. 














r 
3. Remove the separator plate. 






SEPARATOR 


SEPARATOR 
PLATE 
GASKET 





5334-0, 


4. Remove the separator plate-to-valve body 
gasket. 


SEPARATOR 
PLATE 





05340-A 
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VALVE BODY 
Disassembly and Assembly (Continued) 


5. Remove the check balls, relief valves, and 
check valve. 


6. The following procedural steps detail the 
removal and installation of the individual 
valves. Each valve body bore has been as- 
signed a reference number on the disassem- 
bled view. The illustrations have been 
assigned a corresponding reference number. 


RETAINING 
PIN 


VALVE 
3-2 
TIMING 







VALVE, 
PRESSURE 


SPRING 
RETAINER REDUCTION 
oD VALVE 
@O oa 


COAST DOWN SWITCHING 


t 

1 

RETAINER CONTROL VALVE =} 
THROTTLE ae 
PRESSURE @ x 


Vs a 





© 


| 
MAIN 
REGULATOR 
BOOST 
RETAINER ® 4 
VALVE pLue Ng SPRING 


CUTBACK RETAINERS 


Each set of illustrations contains the views 
necessary to remove and install the compo- 
nents contained in a particular valve body 
bore. 


NOTE: Refer to Specifications for the 
dimensions required to fabricate a valve spring 
compressor tool. This tool will be very useful 
when installing those springs retained by a flat 
plate. 


MAIN OIL PRESSURE 
REGULATOR VALVE 


RETAINING ,SPACER 


PIN 
VALVE 
SPRING 

















VALVE 


KICKDOWN 
<3 VALVE 


MANUAL SELECTOR 
SLIDE VALVE 


PRESSURE BOOST VALVE 
1 (GOVERNOR CONTROL) 


PRESSURE BOOST 
VALVE (1ST-2ND 
LEVER POSITION) 


VALVE 
SPRINGS 


tte OP OD 


BOOST VALVE VALVE =! 
© ‘SPRING RES AN PLUG RETAINER 
RETAINING 
Is wy 2) ~mp ODTIED D pQA® 
VALVE 
PLUG iG l __. VALVE 2ND GEAR ETAINER 
® $ PLU SPRING l ca L} 4 galve 7Nbven PLUG OR o 
p86 a PESO = pam 9 
RETAINER VALVE % PLUG 
SPRING \ SPACER 2-3 BACKOUT VALVE THROTTLE VALVE 
VALVE PRESSURE! SPRINGS 2-3 
ad RETAINER SPRING MODULATOR SWITCHING RETAINER 
SHIFT 
ACCUMULATOR 
VALVE D5748-A 
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VALVE BODY 


Disassembly and Assembly (Continued) 


3-2 TIMING VALVE 


VALVE 


a sPrina 


y\— RETAINER 


5749-4, 















COAST DOWN SWITCHING 
lae— CONTROL VALVE 
(3RD-2ND GEAR) 


§-—- VALVE SPRING 





(n)<—reraer 


DS750.A 


eed 
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VALVE BODY 


Disassembly and Assembly (Continued) 








VALVE SPRING —>fl 


THROTTLE PRESSURE, 
BOOST VALVE 


pLus—>-O 


RETAINING PIN? 0 


DS751-A 
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VALVE BODY 
Disassembly and Assembly (Continued) 








VALVE SPRING 


1-2 SHIFT ACCUMULATOR 
VALVE 


spacer —>O) 
aerainer—>LJ 



















RETAINER 





vawe 23 BACKOUT 
BODY VALVE 
fe serine 


Ow sore 
neTaen rl) meus 


Ds5752.8 





Pine Ao 
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VALVE BODY 
Disassembly and Assembly (Continued) 


© 








VALVE BODY 








. MODULATOR 
VALVE 
SPRINGS 





£) 
Ey 
Ly 1«—— 2-3 SWITCHING VALVE - 
‘S) Q~-* SWITCHING VALVE 
. —<—SPACER 
9 ©—seacer 


O-——netaner 


© =< AETAINER 
D5753-8 
Ds754-A 











Ue 
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WT, 
VALVE BODY 


Disassembly and Assembly (Continued) 








VALVE RETAINER 











a 


Gb (1ST-2ND LEVER POSITION) 


6 VALVE SPRINGS 


PRESSURE BOOST VALVE 





CUTBACK PRESSURE 


6 ~<— REDUCTION VALVE 
EA RRESSURE BOOST VALVE 
SY ~ (GOVERNOR CONTROL) SPACER. 
CQ-—sracer T 
f RETAINER——>-| DS5756-A 
O-retainer o 
DS755-A 














fe nl 
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VALVE BODY 


Disassembly and Assembly (Continued) 





PIN 





Betis VALVE 


G—vave ‘SPRING 








SPACER 
SPRING 
RETAINER Bs 4 oe 
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SELECTIVE THRUST WASHERS 





GROUP 17 SPECIFICATIONS 


Part Numbers 


Thickness 1D Number 








74DT-7D014-EA, 


0.1091-0.1110 | 5 



























End Play No. 1 Thrust Washer 74DT-70014-DA 0.0928-0.0949 
pare Front Pump Support TADT-7DOT4-CA 0.0768-0.0787 
et (Gangne) 74DT-70014-BA 0.0610-0.0890 















SELECTIVE SNAP RINGS 


‘74DT-7D014-AA 











0.0488-0.0508 





































































































.001-,025 (Less Gasket) 
New or Rebuilt — 0.023 Max.; 
Used — 0.050 Max. 


Intermediate Band Acjustment| Remove and discard locknut. install 

new locknut. Tighten adjusting screw to 
10 Ib-ft torque. Back off 2 tums. Hold 
sorew and tighten locknut. 





Transmission End Play 
Turbine and Stator End Flay 








SHIFT SPEED CHART—Refer to Page 17-01-23 
PRESSURE TEST SPECIFICATIONS—Reler to Page 17-01-26 
TORQUE CONVERTER STALL SPEED—Rofar to Page 17-01-30 


TORQUE SPECIFICATIONS 








Reverse/High Clutch Forward Clutch 
[Thickness Diameter Thickness Diameter 
Part Number mm [inches | mm | Inches | Part Number mm | inches | mm | inches 
E 860126-S 1.37 0539 | 190.4 f a oe 137 | 0599 [1251 [4.025 
E 860127-S 1.73 0681 190.1 5.122 E 860116-S 1.73 0681 125.1 4.925 
E 860128-S | 2.08 0619 190.1 5.122 E 960117-S 2.08 0819 125.1 4.925 
E 960129-5. 2.44 ose1 | 190.1 | 5122 | & sso11as 2.44 oer | 1251 | 4.025 
CHECKS AND ADJUSTMENTS APPROXIMATE REFILL CAPACITY* 


CLUTCH AND BAND APPLICATION CHART—Refer to Page 17-01-23 




















*Use fluids meeting specification Dexron? il Series D. 






























































































[Description Nm Lb-Ft_ | Description i, Lb-Ft 

[Converter Housing to Case 37-52 27-09 | Nut —Downshit Lover — Outer [10-14 7A 

| Extension Housing to Case 3752 27-39 | Nut — Manual Lever — Inner “4-54 30-40 
Oil Pump to Converter Housing 1013 7-10 __| Neutral Switch to Case 10-14 710 
Fiywhee! to Converter 37-66 27-49 __| Front Band Adjusting Locknut 28-61 35-45 
Main Control to Case @11 | 71-97 (loin) | Vaouum Diaphragm Retaining Clip io Case | 9-12 | @0-106 (b-in) 
Plate to Valve Body 1012 7-8 | Oil Cooler Line or By-pass Tubs to Connector] 10-1 710 
Servo Cover to Case 7-10 Connector to Case 14-20 10-15 
Oil Pan to Case 16-23 12-17 Flywheel to Crankshaft 68-71 48-53 
Governor to Collector Body 9-14 84-120 (Ib-in) | Filler Tube to Engine Clip 38-51 26-38 











Converter Housing to Engine 26-38 
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GENERAL INFORMATION 


The information in this section will provide a working 
knowledge of the process required to diagnose a 
noise, vibration, or harshness situation. Before 
attempting to diagnose an NVH condition, read the 
Diagnostic Theory and Glossary of Terms in this 
Section. 


After becoming familiar with the methods and terms 
used in NVH diagnosis, proceed to the NVH 
Troubleshooting Chart to begin the diagnosis. The 





most important part of this chart is the road test. The 
wide range of NVH is defined and narrowed to a 
specific area of the vehicle. 


With the type of condition known, the Diagnostic 
Procedures should be used to define the diagnosis 
of a specific component. After making any repair, 
always road-test the vehicle to confirm that the 
condition has been corrected to the owner's 
satisfaction. 
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NVH TROUBLESHOOTING CHART 






NVH TROUBLESHOOTING CHART 







Before entering the diagnostic chart, study the Diagnostic Theory and 
Glossary portion of this section. The information here will help form an 
approach to NVH diagnosis and will also define the terms commonly used 
in NVH diagnosis. 















The 





CUSTOMER INTERVIEW/ROAD TEST 


Noise, vibration, and harshness (NVH) us! 
engine accessories, suspension, and drivelin 
that an NVH problem be isolated into Its specific area as soon as possible. 
jest and quickest way to do this is to perform a road test. If 
jer to the road test procedure in this section, 











ly occur in four are: 
It is important, therefore, 














jires, 













IDENTIFY THE 
CONDITION 

















NOISE 


* Axle Noise—Refer to Axle Noise 
Diagnosis in Section 15-01. 


* Non-axle Noises—if noise is pro- 
duced as part of a vibration condi- 
tion, correcting the vibration will 
eliminate the noise. If the noise is 

lated to a specific component or 
system, refer to the appropriate 
shop manual section for further 
diagnosis. 








VIBRATION 


Engine or Accessory Vibration, all 
speeds—Refer to Engine Acct 
sory Drive Belt and Tip-in Moan 
Checks. 


Oiiveline Vibration, 








Verification Diagnostic Procedure 
and driveshattrelated checks. 


High-Speed Shi 


‘80 km/h (50 mph 








to Tire Roughness and 
tion Troubleshooting in 
Section 11-01. 


2) Refer to hub, rotor and drum 
runout checks contained in 
Brake Shudder Diagnosis (Sec- 
tion 12.01). 


Tip-in Moan—Refer to Engine As- 
‘sembly, Drive Belt, and Tip-in Moan 
Checks. 


Brake Shudder—Refer to Sec- 
tion 12-01. 








HARSHNESS. 


Harshness is the term commonly 
used to describe the ride quality of 
the vehicl or harshness is 
usually tires or susper 





Suspension not sufficiently 
lubricated. 


Worn suspension components. 


Suspension components installed 
with preload on pivot point, bear- 
ings and bushings. 

Units equipped with tires not 
specified by the manufacturer. (Dif- 
ferent brand tires often give dif. 
ferent ride qualities to the vehicle.) 


Bent or bound-up shock absorbers. 


Heavy-duty components installed 
on vehicle. 
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DIAGNOSTIC PROCEDURES 


Diagnostic Theory 


Diagnosis is more than just following a series of 
interrelated steps in order to find the solution to a 
specific condition. It is a way of looking at systems 
that are not functioning the way they should and 
finding out why. Also it is knowing how the system 
should work, and whether it is working correctly. If 
you check closely, you will find that all good 
diagnosticians use the same basic procedure. 


There are basic rules for diagnosis. If you follow 
these rules, you will usually find the cause of the 
condition on the first time through the system. 


Know the System 


This means know how the parts go together, how 
the system operates and its limits, and what 
happens when something goes wrong. Sometimes 
this means getting your hands on a system that is 
working properly and checking it against the one you 
are working on. 





Know the History of the System 


How old or new is the system? What kind of 
treatment has it had? Has it been serviced in the 
past in such a manner that might relate to the 
Present condition? What is the service history? A 
clue in any one of these areas might save a lot of 
diagnosis time. 


Know the History of the Condition 


Did it start all of a sudden, or did it appear gradually? 
Was it related to some other occurrence like an 
accident or previous part replacement? Know how 
the condition made itself known; it may be an 
important clue lo the cause. 


Know the Probability of Certain Conditions 
Developing 


It is true that most conditions are caused by simple 
things rather than by complex ones, and they occur 
in a fairly predictable pattern. Be sure you know the 
difference between impossible and improbable. 
Many a good technician has spent hours diagnosing 
a system because he thought certain failures were 
'Smpossible" only to, eventually, find out the failures 
were just "improbable"' and actually had happened. 
A thing to remember is that new parts are just that: 
new. It does not mean they are always good, 
functioning parts. 


Don't Cure the Symptom and Leave the Cause 


Lowering the air pressure in a front tire may correct 
the condition of a vehicle leaning to one side, but it 
does not correct the original problem. 


Be Positive the Cause Is Found 


Do not be fooled into thinking you have found it 
when you have not. Double-check your findings. If 
you find a worn component or something out of 
adjustment, ask yourself: "What else could be 
wrong?" If one of the engine mounts was loose, 
could the other one be loose, too? What about the 
transmission mounts? Build up a picture in your mind 
of the relationship of the affected parts. 




















Diagnosis Charts 


No matter what form charts may take, they are 
simply a way of expressing the relationship between 
basic logic and a physical system of components. It 
is a way of letting you "'corner'’ the cause of a 
condition in the shortest possible amount of time. 
Diagnosis charts combine many areas of diagnosis 
into one visual display. 


© Probability of certain things occuring in a system. 


e Speed of checking certain components, or 
functions, before others. 


+ Simplicity of performing certain tests before 
others. 


e Elimination of checking huge portions of a system 
by performing simple tests. 


Certainty of narrowing down the search to a small 
portion before performing in-depth testing. 


After working with diagnosis charts for a while, you 
will find that the fastest way to find a condition is to 
work with the tools that are available, and this 
means working with proven diagnosis charts and the 
proper special tools for the system you are working 
on. 


Road Test 


The NVH diagnosis road test starts with the 
customer interview. The service writer must get as 
much information as possible about the problem 
and, if possible, take a test drive with the customer, 
to minimize confusion arising from descriptive 
language differences. The history of the problem 
must be investigated: When was it first noticed? Did 
it appoar euddonly or gradually? Did any abnormal 
occurrence coincide with or precede its appearance 
(such as pothole or curb impacts, minor collisions, 
etc.)? Were any service procedures performed or 
parts replaced? It is also necessary to know any 
special conditions affecting the appearance and 
degree of the problem, such as road speed, type of 
road, drive mode, engine temperature, ambient 
temperature, ete. 


A gradual appearance of the problem indicates a 


deterioration of a component, such as tires, U-joints, 
an accessory drive belt, or a wheel bearing. 


A sudden appearance of the problem could indicate 
a lost wheel balance weight, frozen U-joint or lost 
driveshaft balance weight. 

NOTE: Information gained from the problem 
description should never be used in place of facts 
gained from diagnosis, nor should it be used as an 
attempted short cut fix. In the long run, time will be 
saved by adhering to the diagnostic procedures 
shown. 

After reviewing the customer interview, the road test 
will provide much of the information that will allow 
you to identify the condition you are dealing with, 
steering you to the correct starting point for 
diagnosis. 

NOTE: Always use a tachometer in road testing and 
record engine rpm as well as road speed for 
conditions noted. 
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Make notes throughout diagnosis routine. It will 
help cover all the bases when starting to add up 
the clues. Use a photocopy of the NVH Road 
Test Form shown on the next page. Make sure 
to write down even the smallest bit of 
information; it may turn out to be most 
important. 


Perform the road test checks to bring out the 
problem condition. This will identify the proper 
section of the diagnosis procedure. Run 
through the check procedure more than once to 
be sure you are getting a useable result. 


NOTE: The road test checks may not always tell 
where the problem is, but they will often eliminate 
other unnecessary checking for you. 


3. 


Do not touch or repair anything until a road test 
and a thorough visual inspection of the vehicle 
have been performed. Leave the tire pressures 
and vehicle load just where they were when the 


customer brought the vehicle in. Adjusting tire 
pressures, vehicle load, or making some other 
seemingly innocent adjustment may reduce the 
item's intensity to a point where it cannot be 
identified clearly; it may also inject something 
new into the system that the customer was not 
even aware of, preventing proper diagnosis. 
Make a visual inspection as part of the 
preliminary diagnosis routine, writing down 
anything that does not look right. Note tire 
pressures, but do not adjust them yet. Note 
leaking fluids, loose nuts and/or bolts, or bright 
spots where components may be rubbing 
against each other. Check the trunk or cargo 
area for unusual loads or damage. 


NOTE: Itis important that rear axle noise on vehicles 
equipped with tho manual, 5-speed overdrive 
transmission be evaluated in direct drive (4th) rather 
than overdrive (5th). 
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NVH ROAD TEST FORM 


CUSTOMER INTERVIEW 


Did condition exist when vehicle was new: 1] YES (1) NO Mileage: 





Did condition occur: GRADUALLY (© SUDDENLY 


Owner's Description of Condition: 








IDENTIFY THE CONDITION (Use the following descriptions.) 


NOISE: 


O Non-axle noises—noise, defined as any unpleasant sound, may be described in a variety of 
ways such as tapping, whistling, buzzing, humming, clunking, or booming. You can associ- 
ate these various descriptions of noise with a probable cause. Based on experience, these 
descriptions will assist in isolating the problem and correcting it. Generally recognizable 
problem areas are engine, driveline, wind and road surface noises. Other less obvious areas 
that should be considered as noise problem sources are any of the problems that cause the 
vibrations described below. 


Axle noises—a gear-driven unit, especially an automotive drive axle, will produce a certain 
amount of noise. Some noise is acceptable and may be audible at certain speeds or under 
various driving conditions, forexample, as on a newly paved blacktop road. The slight noise 
is in no way detrimental to the operation of the rear axle and must be considered normal. 
Conditions affecting the drive axie can create various whines or knocking noises that vary in 
intensity and pitch with road speed, and may or may not respond to drive mode changes. 


Vibration: 


Vibration, technically, is a high-frequency trembling, shaking or grounding condition, felt or heard, 
that is constant or variable in level and occurs during a portion of the total operating speed range. 


© Engine or accessory vibration (all speeds)—this vibration occurs at any vehicle speed but 
always at the same engine rpm. It will disappear in Neutral coast. The vibration can be dupli- 
cated by operating the engine at the problem rpm while the vehicle is sitting still. It can be 
caused by any component from the fan back to the clutch or torque converter and by any- 
thing that turns at engine speed when the vehicle is stopped. 


Driveline vibration, 80 km/h (50 mph and up)—this is not a visible vibration, but can be felt in 
the floor pan as a rumble, buzz, hum, drone or boom. It is independent of engine speed, and 
will occur at the same speed in any gear. It will exist in all drive modes, but may vary some- 
what in acceleration, deceleration, float, or coast modes. In some cases the driveline vibra- 
tion is eliminated in the float mode. At high speed, if a vibration is felt in the floor pan or 
seats, with no visible shake of vehicle components with an accompanying sound, or sensa- 
tion of sound (rumble, buzz, hum, drone, or booming noise), the probable cause is driveline 
runout/balance. 








Cr4178-a1 


REV. 08/86 





18-01-6 Noise, 


DIAGNOSTIC PROCEDURES (Continued) 


ibration and Harshness 18-01-6 





Harshness 


NVH ROAD TEST FORM (Continued) 


© High speed shake, 80 km/h (50 mph and up)—this condition produces a visible shake and 
pumping feel in the steering column, seats or floor pan. It is a low-frequency vibration 
(around 9-15 cycles per second) and can sometimes be seen as front end sheet metal shake. 
it may or may not be increased by applying brakes lightly. 


© Tip-in moan, 24 to 80 km/h (15 to 50 mph)—when accelerating between 24 to 80 km/h (15 to 50 
mph), this vibration produces a “moan” or high-frequency feel in the floor pan. It is usually 
worse at a particular engine speed and at a particular throttle setting during acceleration at 
that speed. It may also produce a moaning sound, depending on what component is causing it. 


© Brake shudder—steering wheel vibration and brake pedal pulsation during light braking. 
Most apparent when braking from 112 to 120 km/h (70 to 75 mph). 


1 Harshness is the term commonly used to describe the ride quality of the vehicle. Hard ride or 
harshness is usually caused by the tires or suspension system. 
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Driveline Vibration Verification 


Driveline runout and/or balance can cause a 
vibration of a higher frequency than a vibration 
which originates in the tire and wheel assembly. To 
determine whether a driveline vibration is present, 
the rear of the vehicle should be supported on 
stands or twin-post hoist under the rear axle. 
Remove the rear wheels and install M21 nuts to 
retain the brake drums. 


NOTE: Before you remove the wheels, make sure 
that they are properly marked for reassembly in the 
same position. 


Run the vehicle driveline in the vibration mph range 
and note any vibration, sound, or sensation of sound 
(rumble, buzz, hum, drone or booming noise). If a 
vibration is present, proceed with driveshaft and 
companion flange runout check. If not, proceed to 
Tire Roughness and Vibration Troubleshooting in 
Section 11- 01. 


Engine Run-Up Check 


This procedure is useful in separating driveline and 
tire vibration from engine and accessory vibration. A 
tachometer is required to correlate engine speed 
with vehicle speed. Run the engine up to the 
problem rpm (encountered on the road) with the 
vehicle stationary and the transmission in Park or 
Neutral and then in Drive range (stall test), with the 
wheels blocked and brakes applied. 














La 


CAUTION: While making this test in the Drive 
range on automatic transmission equipped 
vehicles, do not hold the throttle open for more 
than five seconds at a time. Then move the 
selector lever to Neutral and run the engine at 
1UUU rpm Tor 15 Seconds to coo! the Converter. 


On standard transmission equipped units, run the 
engine up to the vibration rpm (transmission in 
neutral) with the clutch engaged and disengaged. 
With automatic transmissions, if the vibration 
persists in either Park or Neutral, the disturbance 
may be caused by the engine, or accessory such as 
the A/C compressor when engaged, the flywheel or 
flex plate, clutch or torque converter, or an input 
component within the transmission. However, if the 
vibration exists in Drive range, then the disturbance 
may be caused by bound-up transmission and/or 
exhaust system components. 


NOTE: Because the vehicle is stationary during the 
engine run-up checks, other noises and/or 
vibrations will become evident which were not 
evident under normal driving conditions. For 
instance, all engines have a natural vibration 
frequency which can be felt in neutral but not under 
normal driving conditions. For this reason, the use of 
a tachometer is mandatory to verify the presence of 
the actual condition. 
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= 
Engine Accessory Drive Beit Check 


In many instances, a vibration verified by the engine 
run-up check is simply due to a loose accessory 
bracket or drive belt. For this reason, all accessory 
attaching bolts should be checked for proper torque 
and all drive belts checked for proper tension with a 
belt tension gauge. 


Visually inspect all drive pulleys, belts, and pulley 
alignments. Any of the above conditions in the 
accessory drive systems could initiate a vibration. 
Bent or nicked pulleys may require replacement. 
Badly worn, frayed, or nicked belts must be 
replaced. Pulleys must be properly aligned. Inspect 
the fan, fan spacer or clutch, and water pump pulley 
for damage and burrs or foreign materials that may 
cause poor seating between any of the 
components. 


Watch the drive belts with the engine running in 
Neutral at the vibration speed. If one of the belts 
experiences severe '‘belt whip"' at this speed, this 
accessory or drive system may be contributing to 
the condition. 


Watch the drive pulleys with the engine running at 
idle. Replace any pulley which exhibits radial or axial 
runout in excess of 3.175mm (1/8 inch). 


Watch the belts ride in the pulleys at idle speed. If 
the belt appears to ride up and down the pulley, the 
sheave width is not constant and the pulley must be 
replaced. 


A stethoscope or other probing device may save 
time in diagnosing an accessory vibration. Probing 
at the vibration speed, with the engine running in 
Neutral, will often immediately pinpoint the 
conaition, If this proves unsatistaciory, remove the 
drive belts one at a time, until the vibration is 
reduced or eliminated. The last belt removed thus 
pinpoints the accessory or drive system contributin, 
to or causing the condition. In some cases belt 
removal will not eliminate an accessory vibration 
and it becomes necessary to remove the accessory 
from its mountings. 


Once the vibration area has been located, the drive 
belt should be replaced first as construction: 
variations in the belt may not be evident upon visual 
inspection and can set up a vibration. 


When the belt and related pulleys and accessory 
attachments are determined to be acceptable, 
replacement of the accessory may be necessary. 





PULLEYS MUST BE ALIGNED 
IN SAME PLANE. 


GA6SS-A 











Neutralize Transmission Mount and 
Exhaust System 


An abnormal vibration can be caused by a 
component, such as a transmission mount, which is 
acting in a rigid manner because of a distorted or 
twisted mounting position. As a result, the mount 
does not absorb Vibrations as It should. Grounded or 
abnormally strained exhaust system and hangers 
will also lead to this condition. 


To neutralize the transmission mount, loosen the 
attaching bolt, start the engine, shift to Drive while 
idling, then shift back to Neutral, shut off the engine 
and retorque the bolt. 


The exhaust system must be neutralized while it is 
hot because the thermal expansion of the pipe will 
otherwise place a strain on the hangers. While the 
exhaust system is at its normal operating 
temperature, loosen all attaching bolts and 
reposition as required so that they hang free and 
straight. Next, loosen the flanges at the manifolds, 
start the engine, shift to Drive while idling and shift 
back to Neutral, then shut off the engine and 
retorque all flange and attaching bolts. Be certain 
that no grounding condition exists and that 
adequate clearance exists along the entire length of 
the exhaust system. 
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Neutral Coast Test 


A neutral coast test is a good method to determine if 
the engine, driveline, wheels or tires are causing the 
vibration. To do this, accelerate to high speed and 
place the transmission selector in Neutral and allow 
engine to return to idle speed. If the vibration exists 
in this condition, the investigation can be confined to 
the transmission output shaft, driveshatt, axle, 
wheels or tires, eliminating the engine and 
accessories from suspicion. If the vibration does not 
one aura neutral coast, perform an engine run-up 
check. 


NOTE: Before making any driveline checks, lower 
the driveshaft center support bearing bracket and 
make sure the 4mm spacers are in place between 
the body and the bearing bracket. 








SPACER 





(OAd ga 


BRACKET —yg06 





Driveshaft Alignment Procedure 


Aligning and centering the (two-piece) driveshaft 
may resolve a driveline vibration as described 
below: 


1. A-severe but temporary driveline vibration after 
the vehicle has been parked in extreme cold 
temperatures for an extended period. This 
symptom will go away after 3 to 4 miles of 
driving but will recur when the vehicle is again 
parked in extreme cold for an extended peroid. 


2. Driveline vibration that is much less severe than 
condition 1, but can be felt in the floor of the car 
after the vehicle is warm (or in ambient 
temperatures above freezing). This driveline 
vibration is most often felt when driving away 
Trom a full Stop but on some vehicles can be felt 
at highway speeds. 





Driveline vibration in both driving conditions is 
caused by improper driveline alignment. 


NOTE: Driveline alignment on the XR4Ti is 
measured at the rubber joint/damper (guibo joint) at 
the front of the driveshaft. Any misalignment is 
measured as runout at the guibo joint. 


To check and set driveshaft guibo joint runout, a dial 
indicator that indicates off the back of the gauge 
(such as Starrett Model No. 196B1) Special Tool 
Number TOOL-4201-C, must be used with a 1/4 
inch x 1/4 inch trunnion and a fabricated fixture 
which mounts the indicator to the driveshaft. The 
fixture must be fabricated as shown here. 
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DIAL INDICATOR AND FIXTURE 
SPECIAL SERVICE TOOL NUMBER GAUGE- 


TOOL-4201-C STARRET 
MODEL 196B1 








4-114" 1-114" x 3/16" x 6" 4/4" x 1/4" TRUNNION 
ANGLE IRON 


WELD STRAP 
TO ANGLE IRON 


114" 








ROD 


3/16” THICK DRILLED 
AND TAPPED FOR 1/4” 


1/4” THREAD 1-1/2" LONG 
WITH HANDLE WELDED ON 












12" 












13268 


18-01-10 








REV, 06/86 


18-01-11 Noise, Vibration and Harshness 18-01-11 
NSE 
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To perform alignment of the driveline quibo joint, the B. Verify the vehicle is properly assembled with a 
following procedure must be followed. spacer (quantity of 2, one on each side) 


A. Raise the vehicle in such a manner that the rear Desert the body and the driveshaft center 
wheels are free to rotate. (Transmission in earing. 
neutral and the emergency brake released). 


12:00 O'CLOCK POSITION 










NOTE: PLACE GAUGE POINTER AGAINST 


END, NOT BOLT HEAD. GUIBO JOINT 


3:00 O'CLOCK 
(HORIZONTAL) 


6:00 O'CLOCK 
ROTATE AFTER (VERTICAL) 
SETTING GAUGE 

To “o" 


EXISTING .147” WASHER SPACER 
2 (€-630030-S74) 


TO DETERMINE VERTICAL ALIGNMENT: 
WITH GAUGE ON BOLT END Al 12:00 U'GLOCK PUSITION, 
ZERO-OUT GAUGE READING, ROTATE SHAFT TO 6:00 
O'CLOCK POSITION AND RECORD READING 


TO DETERMINE HORIZONTAL ALIGNMENT: 
WITH GAUGE ON BOLT END AT 3:00 O’CLOCK POSITION, 
ZERO-OUT GAUGE READING, ROTATE SHAFT TO 9:00 








O'CLOCK POSITION AND RECORD READING 7327-8 

C. After checking that the vehicle is properly a. For vertical alignment adjustment: With the 
shimmed, check/set the runout of the guibo dial indicator placed on a bolt end as shown. 
joint as follows: at the 6:00 o'clock position (after zeroing 


the gauge at 12:00 o'clock) push up and 
down on driveshaft near the center bearing 
while watching the dial reading to 
determine if the center bearing is to be 
adjusted upwards or downwards. 


1. Using the dial indicator tool (fabracated as 
detailed in illustration) clamp the tool to the 
driveshaft as shown in illustration and 
determined the driveshaft angularity by 
measuring the rubber guibo joint rotational 


runout while rotating the rear wheels. Vertical 1. If center bearing is to be adjusted 
alignment can be determined by the difference upwards, remove the washer spacers 
in dial gauge readings between the 6:00 and from between the center bearing and 
12:00 o'clock positions as described on the the body and refasten the bearing to 
eke Hongonval toner is the ae in the body. 
tis dial gauge readings between $20? and 200 2. If center bearing is to be adjusted 
o'clock positions. downwards, add the existing washer 
2. If either the vertical or horzontal misalignment spacer on each side an additional 3/16 
exceeds 0.005 inch on the dial indicator, an inch thick flat washer. 


adjustment must be made to make the 
alignment as close to .000 inch as possible, 
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b. For horizontal _alignment adjustment: With 
dial indicator at the 9:00 o'clock position 
(after zeroing out at 3:00 o'clock) push 
shaft (near center bearing) from side to side 
while observing the dial reading to 
determine direction the bearing is to be 
moved to align the shaft. Loosen the center 
bearing attachment bolts and move the 
bearing in this direction approximately 1/8 
inch. Snug bearing bolts and check 
alignment again. Re-align if required. 


3. With vertical and/or horizontal 
adjustments made and center bearing 
bolts snug, re-measure the alignment 
to verify that both vertical and 
horizontal readings are less than 0.005 
inches on the dial gauge. Remove 
gauge. 


4. Tighten center bearing bolts to 18-23 
N-m (18-17 ft-lbs). 


5. Lower vehicle. 





Driveshaft Indexing Procedure 


An additional check which can be performed if 
driveshaft alignment does not correct the vibration 
and driveshaft imbalance is suspected is reindexing. 
the driveshaft assembly. 


A vibration-free driveline can result from the 
driveshaft indexing procedure when minor 
driveshaft imbalance is canceled by minor pinion 
flange runout. If driveshaft indexing is not 
successful, replace driveshaft. 


To reindex the driveshaft assembly, mark its original 
position, disconnect from the companion flange, 
rotate 180 degrees and install the attaching bolts. 


After reindexing, evaluate on the hoist. If necessary, 
refer to the Driveline Vibration Verification 
Procedure in this Section. If the vibration is still 
present, install the driveshaft in its original position 
and proceed to the Driveshaft and Companion 
Flange runout check. 


Driveshaft and Companion Flange Runout 
Check 


4. 


Check the runouts at the front, center, and rear 
of the driveshaft. The runout at the rear of the 
shaft should be made on the tube as close to 
the universal joint as possible. 





NOTE: Turn the rear wheel/drum to rotate the 
driveshaft when checking driveshaft runout. 


2. Mark the points of the greatest runouts on the 
driveshaft. If the runout is 889mm (.035 in.) or 
more at the front or center of the driveshaft, 
replace the driveshatt. 


3. If the runout at the rear is less than .689mm 
(035 in.) and the front and center runouts are 
also less than .889mm (.035 in.), proceed to 
driveshaft balance. 


4, If the runout at the rear is more than .889mm 
(.035 in.) and the front and center runouts are 
less thar .889rm (035 in), mark the point of 
greatest runout on the shaft. 


NOTE: The runout at the rear of the driveshaft can 
be caused by either the driveshaft or the companion 
flange. 


5. To determine the cause of the runout at the rear 
of the driveshaft, remove and rotate the 
driveshaft 180 degrees to the companion 
flange and check and mark the greatest runout 
at the rear of the driveshaft. If the runout is less 
than .889mm (.035 in.), evaluate on the hoist. If 
necessary, refer to the Driveline Vibration 
Verification Diagnostic Procedure in this 
Section. Road-test if the vibration is not 

resent. If runout is more than .889mm (.035 
In.), proceed to Step 6. 


6. Compare the first and second marks at the rear 
of the driveshaft to determine the cause of the 
runout. If the marks are within approximately 
one inch, replace the driveshaft. If the marks 
are approximately on opposite sides of the 
shatt, or it the cifcular tlange runout exceeds 
.076mm (.003 in.) reindex the companion flange 
180 degrees. Refer to Section 15-03 for the 
companion flange removal and installation 
procedure. 


NOTE: The radial and lateral runout on a circular- 
type companion flange should not exceed .076mm 
(.003 in.). 


7. If the vibration condition continues to exist or if 
the flange runout is still excessive, replace the 
companion flange. 


8. After replacing the companion flange, recheck 
runouts. If excessive runout is still evident after 
replacement of the companion flange, it will be 
necessary to replace the ring gear and pinion 
and repeat the above checks until runout is 
within specification. 
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9. Evaluate on hoist. If necessary, refer to the 
Driveline Vibration Verification Procedure in this 
Section. If the vibration is still present, 
substitute the driveshaft from a known vibration 
is eliminated, replace the driveshaft. If the 
vibration remains unchanged, return to the 
Troubleshooting Chart and Road Test 
Procedure. 





DRIVESHAFT 


FIRST 
RUNOUT: 
MARK 


REPLACE COMPANION FLANGE 


Fa7ss 
GQLOSSARY OF TERMS 


Acceleration 


14, Light—Increase in speed at less than 1/2 
throttle. 


2. Heavy—1/2 to full throttle increase in speed. 
3. WOT—Wide open throttle. 
Ambient Temperature 


Surrounding or prevailing temperature. Normally, 
the temperature in the service area or outdoors, 
depending on where testing is taking place. 


Articulation 


Vertical movement of the front driving or rear axle 
relative to the frame of the vehicle to which they are 
attached. 


Boom 


A cycling, rhythmic noise often accompanied by 
sensation of pressure on the ear drums. 


Bound Up 


Refers to a stressed, rubber-mounted cormponent 
that transmits any NVH which would normally be 
absorbed by the mount. (See Neutralize.) 


Brakes Applied 





When vehicle is stationary, service brakes applied 
with enough force to hold vehicle against 
acceleration with transmission in gear or driv 











Camber 

Angle formed between front wheel spindle axis and 
horizontal as viewed from in front of the vehicle. 
Caster 


Angle formed between the kingpin axis and a 
vertical axis as viewed from the side of the vehicle. 
Caster is considered positive when the top of the 
kingpin axis is behind the vertical axis. 

Center Bearing 


Rubber-encased, self-centering bearing used to 
support driveshaft between coupling shaft and 
driveshaft. 

Coast/Neutral Coast 


Engine/transmission taken out of gear with 
driveshaft/driveline by placing transmission selector 
in Neutral or by depressing clutch (manual 
transmission). 

cps 

Cycles Per Second (Hertz). 


Typical vibration frequencies, measured in cycles 
per second, (HZ) are: 


1. Engine accessories (up to 160 cps). (Usually 
caused by engine firing pulses.) 


2. Engine (40 cps); firing (80 cps). 
3. Wheels and tires (13 cps). 


4. Driveshaft (40 cps); U-joints (40 cps). The 
vehicle normally responds to a certain driveline 
fraquancy. If the Ujoints ara the source, tha 
problem will occur at one half the speed of a 
typical high-speed driveline problem. 


5. Wheel bearings (6 cps). 


Cruise 


Steady highway speed, neither accelerating nor 
decelerating; even pressure on accelerator pedal on 
level ground. 

Controlled Rear Suspension Height 


The height at which the components of a particular 
vehicle should be set when driveline angle 
measurements are made. 

Deceleration 


Slowing of vehicle by releasing foot from accelerator 
at cruise and allowing engine to slow vehicle without 
application of brakes. 

Driveline Angle 

Alignment of the transmission output shaft, 
driveshaft, and rear axle pinion centerline. 
Driveshaft (Propeller Shaft/Propshaft) 


Rearmost shaft of a driveline which powers the rear 
axle input shaft (pinion shaft). 
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Drivetrain 


Includes all power transmitting components from 
the engine to the wheels, including clutch/torque 
converter, transmission, driveline and rear drive 
axle. 

Engine Run-up Test 


Operation of engine through normal rpm range with 
vehicle sitting still, transmission in Neutral. Used for 
engine and accessory vibration check. 


Engine Misfire 

One or more cylinders in the engine fails to fire at the 
proper time. 

Engine Imbalance 


Some component in the engine which is normally 
smoothly balanced now causing a perceptible 
vibration in the vehicle. 


Flat Spots (Tires) 


Commonly caused by letting vehicle stand while 
tires cool off. Can be cured by again operating 
vehicle until tires are warm. Also, regular tire wear 
patterns in the tire tread resulting from wheel-locked 
skids. 


Float 


A cruising drive mode in which throttle setting 
matches engine speed to road speed, resulting in 
very gradual deceleration. 


Gravelly Feel 


A grinding or growl in a component, similar to the 
feel experienced while driving on gravel. 


Harshness 


A harder than usual behavior of a component, like 
riding a vehicle with over-inflated tires. 


Hz 
Hertz (Cycles Per Second). 
Imbalance (or Unbalance) 


Out of balance; more weight on one side of a 
rotating component causing shake or vibration. 


Inboard 


Toward the centerline of the vehicle. (See 
Outboard). 


Isolate 

Separate from the influence of other components. 
NVH 

Noise, Vibration, Harshness. 

Neutralize (Normalize) 


To return to unstressed position. Used to describe 
various mounts and exhaust system hangers (See 
Bound Up). 


Outboard 


Toward the outside of the vehicle, rather than 
toward the centerline (See inboard). 





nd 


Phase 








Referring to the rotational positions of the various 
elements of a driveline. 


Pinion Shaft 


The input shaft to a driving axle, usually a part of the 
smaller driving or input gear of a''Ring and Pinion" 
gear set. 


Pumping Feel 


A very slow vibration that results in a movement of 
vehicle components similar to pumping the service 
brakes slightly. 


Radial/Lateral 


Radial is in the plane of rotation, lateral is at 90° to 
the plane of rotation. 


Ring Gear 


The large gear, driven by the pinion gear of a ''Ring 
and Pinion" driving axle gear set. Not applicable to 
transaxle. 


Road Test 


Operation of vehicle under conditions designed to 
recreate the problem condition. 


Runout 
Out-of-round or wobble. 
Shake 


Low-frequency vibration, usually results in visual 
movement of components. 


Slip Yoke (Slip Spline) 


Driveshaft coupling device (1/2 of a U-joint) which 
compensates for changes in shaft length due to 
articulation of axle; used at one end of driveshaft. 


Tires—Flat Spots 


Commonly caused by letting vehicle stand when 
tires are warm. Can be cured by operating vehicle 
until tires are warm. 


Tire Force Vibration 


Tire vibration caused by vibrations in the 
construction of the tire, resulting in a vibration when 
the tire rotates against the pavement. This condition 
may be present on perfectly round tires because of 
variations in the inner construction. 


Two-plane Balance 

Radial and lateral balance. 

Tire Deflection 

Bending of the body of the tire during rotation. 
TIR 

Total Indicator Runout. 

Tip-in Moan 


A light moaning noise heard when the vehicle is 
lightly accelerated usually between 40 to 80 km/h 
(25 to 50 mph). 


Vibration 


Regular movement of a component that results in a 
sound or feel of movement. 
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SECTION 21-01 abi PCE TOS RELY TESTING 
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GENERAL INFORMATION 
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Engine Conditions 
Engine Related Nolgas . .. - 








DIAGNOSTIC PROCEDURES 


Intake Manifold Vacuum Test 
Engine Compression Test « 
Oil Leak and Valve Guide Seal Test, 
Engine Idle Speed Test 





GENERAL INFORMATION 










+ 
This section addresses diagnostic procedures smoking, high fuel consumption, etc., or con-. 
on the base engine..Where additional causes ditions that a driver or operator would recog- 


could be responsible for a given condition, they nize as abnormal. 
will be referred to that section of the manual. 
The section is divided into two parts. 


Diagnostic Procedures—The purpose of the 












* Troublesnooting Gnaris—Tne engine condl- procedures Is lo confirm the causes of the 
tions that are included in this part include conditions perceived by the driver/operator 
engine misfiring, low power, stalling, noises, of technician. 


TROUBLESHOOTING CHARTS 


ENGINE CONDITIONS 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 


Engine will not crank : Hydrastatic (hydraulic) lock in Remove spark plugs and rotate 
cylinders engine with a wrench. Spark 


plug removal is covered in 
“Section 23-01. 


Seized piston(s) Remove cylinder head and oil 
pan. Refer to Base Procedures 
23 and 26 in Section 21-05. 
Attempt .to rotate engine with a 
wrench. Look for non-moving 
piston. Remove piston(s) as 
necessary. ‘A8377-A1 
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ENGINE CONDITIONS (Continued) 
 — 
CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 

FF 

Engine will not crank Broken crankshaft or connec- Remove oll pan and parts as 

(Continued) ting rod necessary. Refer to Base Pro- 
cedure 26 in Section 21-05. 

Starter locking flywheel Remove starter. Refer to Sec- 
tion’ 28-01 or 28-02. 

Flywheel damaged Inspect flywheel. Refer to Base 
Procedure 28 in Section 21-05. 

Starting system Refer to Section 28-01. 

Engine cranks but will not start | Low compression Check compression. Refer to 
Diagnostic Procedures in this 
section. 

Camshaft out of time Refer to Base Procedure 2, 
Section 21-05. 

Ignition system Refer to Section 23-01. 

Fuel system Refer.to Section 24-01. 

et 

Engine starts but fails to stay Fuel system Refer to Section 24-01. 

running 

Idle speed set too low Refer to Diagnostic Procedures 
in this section. 

Ignition system Refer to Section 23-01. 

Exhaust system restricted Refer to Section 26-01. 

Loose intake manifold or Perform intake manifold 

damaged gasket Vacuum Test. Refer to Diagnos- 
tic Procedures in this section. 
Removal and Installation of 
manifold is covered in Sec- 
tion 24-29, 

Engine runs but misfires Sticking intake or exhaust Perform an Intake Manifold 

valve(s) Vacuum Test. Refer to Diagnos- 
tic Procedures in this section. 
Remove cylinder head and 
valves. Clean and inspect valve 
stems and guides. Refer to 
Base Procedure 23 and to 
Cleaning, Inspection and Over- 
haul in Section 21-05. 
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ENGINE CONDITIONS (Continued) 











CONDITION 


Engine runs but misfires 
(Continued) 


POSSIBLE CAUSE 


Weak or broken valve spring(s) 


Loose intake manifold 


Ignition system 
Fuel system 


CORRECTIVE ACTION 


Perform an Intake Manifold 
Vacuum Test. Refer to Diagnos- 
tic Procedures in this section. 
Inspect valve springs. Refer 

to Base Procedure 11 and to 
Cleaning, Inspection and Over- 
haul in Section 21-05. 


Perform an Intake Manifold 
Vacuum Test. Refer to Diagnos- 
tic Procedures in this section. 
Removal and Installation of 
manifold is covered in Sec- 
tion 24-29, 


Refer to Section 23-01. 
Refer to Section 24-01. 





Rough engine idle 


Poor acceleration 


Engine compression low 


Intake or exhaust valves 
leaking 


Worn camshaft lobes 


Loose or worn engine mounts 


Intake manifold or gasket loose 
or damaged 


Fuel system 
Ignition system 


Engine compression low 


High engine friction 
Valve timing incorrect 


Test compression. Refer to 
Diagnostic Procedures in this 
section. 


Perform Intake Manifold Vac- 
uum Test. Refer to Diagnostic 
Procedures in this section. 


Inspect camshaft. Refer to 
Cleaning, Inspection and Over- 
haul in Section 21-05. 


Refer to Engine Removal and 
Installation in Section 21-05. 


Perform Intake Manifold Vac- 
uum Test. Refer to Diagnostic 
Procedures in this section. 
Removal and installation of 
manifold is covered in Sec- 
tion 24-29, 


Refer to Section 24-01. 
Refer to Section 23-01. 
Test compression. Refer to 


Diagnostic Procedures in this 
section. 


Continue engine break-in. 


Perform Base Procedure 2, and 
if necessary, Base Procedure 3 
In Section 21-05. AB3T7-AS 
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TROUBLESHOOTING CHARTS 






























CONDITION 


Poor acceleration (Continued) 


Low power or poor high-speed 
performance 


Engine overheats 


ENGINE CONDITIONS (Continued) 


—— eS 


POSSIBLE CAUSE 


_—_——— 


Fuel system 

Ignition system 

Brakes dragging 
Automatic transmission 


Vehicle overloaded 
Turbocharger 


High-altitude or high-ambient 
temperature 


eee 


Engine compression low 


Worn camshaft lobes 


Fuel system 


Ignition system 
Automatic transmission 
Turbocharger 


Exhaust system 


eee 


Defective thermostat 
Loose water pump drive belt 


Restricted coolant passages in 
cylinder block, cylinder head or 
radiator 


Obstructed radiator air flow 


Blown cylinder head gasket or 
cracked cylinder head or block 


Engine cooling or A/C fan(s) 
not operating 


Defective water pump 


Lower radiator hose collapsed 
Retarded ignition timing 


CORRECTIVE ACTION 


Refer to Section 24-01. 
Refer to Section 23-01. 
Refer to Section 21-01. 
Refer to Section 17-01. 


Test with vehicle unloaded or 
trailer disconnected. 





Test with vehicle unloaded. 
Refer to Section 24-01. 


Normal to loose some acceler- 
ation and power. 


Test compression. Refer to 
Diagnostic Procedures in this 
section. 


Inspect camshaft. Refer to 
Cleaning, Inspection and Over- 
haul in Section 21-05. 


Refer to Section 24-01. 
Refer to Section 23-01. 
Refer to Section 17-01. 
Refer to Section 24-01. 
Nefer to Section 26-01. 
Refer to Section 27-01. 
Refer to Section 27-01 or 27-02. 
Refer to Section 27-01. 


Clean with water or com- 
pressed air. 


Test compression. Refer to 
Diagnostic Procedures in this 
section. 


Refer to Section 27-01. 





Refer to Base Procedure 8 in 
Section 21-05 and Section 
27-01. 


Refer to Section 27-01. 
Refer to Section 23-01. 
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ENGINE CONDITIONS (Continued) 








CONDITION 





POSSIBLE CAUSE 


CORRECTIVE ACTION 





Engine overheats (Continued) 
























Engine runs too cold 


Low oil pressure 


Excess fuel consumption 


Camshaft timing incorrect 


Low coolant level 


Frozen coolant 


Restricted exhaust system 


Defective temperature gauge or 
sending unit 


a 


Defective or missing 
thermostat 


Incorrect thermostat—low 
temperature setting 


eee 


Low oil level 
Diluted or wrong oil 
Sending unit 


Worn camshaft, main or 
connecting rod bearings or 
journals 


Worn or clogged oil pump or 
pump drive shaft worn 


Oil pump relief valve stuck 
open 


en ra a ee ee 


Engine compression low 


Worn camshaft lobes 


Fuel system 
Ignition system 
Exhaust system 


Front wheel alignment and tire 
pressure 


Refer to Base Procedure 2, 
Section 21-05. 


Add coolant. 


Thaw and refill with correct 
coolant mixture. 


Refer to Section 26-01. 
Refer to Section 27-01. 


Refer to Section 27-01.- 


Refer to Section 27-01. 


Add oil. 
Change oil and filter. 


Install.master mechanical 
gauge in sending unit location 
and check pressure. 


Refer to Cleaning, Inspection 
and Overhaul or appropriate 
Base Procedure in Section 
21-05. 


Refer to Cleaning, Inspection 
and Overhaul in Section 21-05. 


Remove pump, disassemble 
and inspect. Refer to Base Pro- 
cedure 27 and to Cleaning, 
Inspection and Overhaul in 
Section 21-05. 


Test compression. Refer to 
Diagnostic Procedures in this 
section. 


Inspect camshaft. Refer to 
Cleaning, Inspection and Over- 
haul in Section 21-05. 


Refer to Section 24-01. 
Refer to Section 23-01. 
Refer to Section 26-01 
Refer to Section 14-01. 
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ENGINE DIAGNOSIS AND TESTING 


TROUBLESHOOTING CHARTS 


CONDITION 


Excess fuel consumption 
(Cont’d) 


Engine smoking blue-gray 


Engine smoking gray-white 


TROUBLESHOOTING CHART 
POSSIBLE CAUSE 


Brakes dragging 
Automatic transmission 


Engine temperature too cold 


Excess lube oil in cylinder(s) 
from poorly sealing piston 
rings or valve guides 


Automatic transmission control 
diaphragm leaking 


Water or antifreeze in cylinders 


21-01-6 





CORRECTIVE ACTION 





Refer to Section 12-01. 
Refer to Section 17-01. 
Refer to Section 27-01. 





Test compression. Perform 
cylinder leak test. Refer to 
Diagnostic Procedures in this 
section. 





Refer to Section 17-01. 


Test compression. Perform 
cylinder leak test. Refer to 
Diagnostic Procedures in this 
section. 





Excess oil consumption 





Engine smoking black-dark gray Excess fuel in cylinder(s) or 


insufficient air to cylinders 


Engine break-in period not 
complete 


Oil viscosity too low or diluted 
Oil level too high 
Worn or stuck piston rings or 


worn cylinder walls. Incorrectly 
installed piston rings 


Worn valve guides, stems or 
seals 


Worn engine bearings 


Engine oil leaks 


Refer to Section 24-01. 





Vehicle must be run for first 
2,000 miles but not more than 
4,000. 


Change oil to proper viscosity 
and change oil filter. 


Drain to proper level. 


Check engine compression and 
air leak. Check cylinders. Refer 
to Cleaning, Inspection and 
Overhaul in Section 21-05. 


Check valve stem to guide 
clearances. Air check 
crankcase and valve seals. 


Check bearing clearances. 
Refer to Cleaning, Inspection 
and Overhaul and Base Proce- 
dures 28 and 31 in Section 
21-05. 


Refer to Diagnostic Procedures 
in this section. 


ABSTT“AB 





21-01-7 ENGINE DIAGNOSIS AND TESTING 21-01-7 
a 


TROUBLESHOOTING CHARTS 


ENGINE RELATED NOISES 





CONDITION 


Miscellaneous noises: grinding, 
scraping, howling, squeaking and 
rattles 


POSSIBLE CAUSE 


Many noises are located in or 
caused by the engine acces- 

sories such as the alternator, 
AIC compressor, water pump, 
power steering pump or cool- 
ing fan 


The exhaust system and 
transmission are also possible 
noise sources 


CORRECTIVE ACTION 


Remove the drive belts and run 
the engine for a short time. Do 
not overheat the engine. Refer 
to Base Procedures 5R & 1 in 
Section 21-05. Also, refer to 
Section 27-02. 


Refer to Sections 26-01, 16-01 
and 17-01. 


ee 


Light tapping at one-half engine 
speed and non-varying frequency 


Light tapping as above but with 
varying frequency—comes and 
goes 


Excessive valve train clearance 


at cam follower, valve stem, 


hydraulic lash adjuster or cam- 


shaft lobe(s) 


Sticking valve(s) or hydraulic 
lash adjusters 


Refer to Diagnostic Tests and 
to Cleaning, Inspection and 
Overhaul in Section 21-05. 


Perform compression and 
manifold vacuum tests. Refer 
to Diagnostic Procedures in 
this section. Also, refer to 
Cleaning, Inspection and 
Overhaul in Section 21-05. 


ee 


Light to medium rap; most 
noticeable when engine is cold 
and at mid-range of engine speed. 
Noise tomporarily reduced when 
oil is added to affected cylinder 


Light to medium doubie rap each 
engine revolution. More notice- 
able at engine idle. Shorting out 
the affected cylinder increases 
noise 


Medium-to-heavy sharp knock at 


medium engine speed and at a no crankshaft clearance excessive 


load or “float” condition. Shorting 
out cylinder reduces noise 


Excess piston to cylinder bore 
clearance (piston slap) 


Excess piston-to-piston pin 
clearance 


Connecting rod bearing(s)-to- 


Measure piston to bore clear- 
ance. Refer to Base Procedure 
29 and to Cleaning, Inspection 
and Overhaul in Section 21-05. 


Measure piston-to-piston pin 
clearance. Refer to Base Proce- 
dure 29 and to Cleaning, In- 
spection and Overhaul in Sec- 
tion 21-05. 


Measuring connecting rod bear- 
ing clearance. Refer to Base 
Procedure 29 and to Cleaning, 
Inspection and Overhaul in 
Section 21-05. 


nn $$$ 


Heavy, dull knock or thud at any 
engine speed. More severe unde 
load, Sound will change when 
spark plug is shorted in area of 
worn bearing 


Main bearing-to-crankshaft 
clearance excessive 


Measure main bearing clear- 

ance. Refer to Base Procedure 
30 and to Cleaning, Inspection 
and Overhaul in Section 21-05. 
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—_—_—_—— SSeS 


ENGINE DIAGNOSIS AND TESTING 


ENGINE RELATED NOISES (Continued) 


POSSIBLE CAUSE 


Heavy, dull knock or thud. Manual Flywheel loose or cracked 


transmission clutch operation will 


change noise. Automatic trans- 
mission stall condition will in- 
crease noise 
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TROUBLESHOOTING CHARTS 









CORRECTIVE ACTION 





Inspect flywheel for cracks and 
secure attachment. Refer to 
Base Procedure 28 in Sec- 

tion 21-05. 





Light ping or sharp clank depend- 


ing on throttle opening, engine 
speed and loading. Lower engine 
speeds and heavier loading pro- 
duce louder knock 


Dieseling or engine running after 
ignition is shut off 


Detonation or spark knock 
caused by combination of high 
advanced spark timing, low oc- 
tane fuel, high engine tempera- 
ture, high engine loading at low 
engine speeds, high compres- 
sion, carboned engine and high 
ambient temperature. Other 
reasons for detonation are hot 
spots in the cylinder, spark 
plug heat range too hot or lean 
fuel mixture 


High idle speed 


Low octane fuel 


Excess carbon in combustion 
chambora 


Hot spots in combustion 
chamber such as sharp valve 
edge, too hot a spark plug, 
heat range or glowing carbon 


Intake system air leak 





Refer to Section 23-01. 


Lower idle speed to specifica- 
tion. Refer to Diagnostic Proce- 
dures in this section. 


Change fuel to specified fuel. 
Clean carbon. 


Clean combustion chamber or 
source of hot spot. Change 
spark plugs to proper heat 
range. 

Test intake manifold vacuum. 


Refer to Diagnostic Procedures 
in this section. 
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DIAGNOSTIC PROCEDURES 
















INTAKE MANIFOLD VACUUM TEST 





Bring the engine to normal operating tempera- 
ture. Connect vacuum gauge to the intake 
manifold. Run engine at specified idie speed. 





The vacuum gauge should read between 15 and 
22 inches depending upon the engine condition 
and the altitude at which the test is performed. 
SUBTRACT ONE INCH FROM THE SPECIFIED 
READING FOR EVERY 1,000 FEET OF ELEVA- 
TION ABOVE SEA LEVEL. 


The reading should be quite steady. It may be 
necessary to adjust the gauge damper control 
(where used) If the needle is fluttering rapidly. 
Adjust damper until needle moves easily with- 
out excessive flutter. 












Interpreting Vacuum Gauge Readings 


A careful study of the vacuum gauge reading 
while the engine is idling will help to pinpoint 
trouble areas. Always conduct other appropriate 
tests before arriving at a final diagnostic deci- 
sion. Romember that vacuum gauge readings. 
although helpful, must be interpreted with care. 


Most vacuum gauges have a “normal” band in- 
dicated on the gauge face. 


‘NCHES VR 
Made in us 










































Following are potential gauge readings. Some 
should be considered as normal; others should 
be investigated further. 


4. NORMAL READING: Needle between 15 
and 22 inches and holding steady. 

2. NORMAL READING DURING RAPID ACCEL- 
ERATION AND DECELERATION: When en- 
ine Is rapidly accelerated (dotted needle) 
needle will drop to a low (not to 0) reading. 
When throttle is suddenly released, the nee- 
dle will snap back up to ahigher than normal 
figure. 

NOTE: The rapid acceleration and deceleration 
must be done very quickly by hand to avoid 
turbocharger boost. 

3. NORMAL. FOR HIGH LIFT CAM WITH 
LARGE OVERLAP: Needle will register as 
low as 15 inches but will be relatively 
steady. Some oscillation is normal. 

4. WORN RINGS OR DILUTED OIL: When 
engine is accelerated (dotted needle) nee- 
dle drops to 0 inch. Upon deceleration, nee- 
dle runs slightly above 22 inches. 

5. STICKING VALVE OR VALVES: When the 
needle (dotted) remains steady at a normal 
vacuum but occasionally flicks (sharp, fast 
movement) down and back about 4 inches, 
one or more valves may be sticking. 
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DIAGNOSTIC PROCEDURES 


INTAKE MANIFOLD VACUUM TEST (Continued) When vacuum leaks are indicated, search out 
and correct the cause. Excess air leaking into 

6. BURNED OR WARPED VALVES: A regular, the system will upset the fuel mixture and 
evenly spaced downscale flicking of the Cause trouble such as rough idle, missing on 
acceleration, burned valves. If the leak exists in 


needle indicates one or more burned or c 
warped valves. Insufficient hydraulic lash some accessory unit, such as the power brake, 
adjuster clearance will also cause this the unit will not function correctly. ALWAYS 
FIX VACUUM LEAKS. 





action. 
7. POOR VALVE SEATING: A smail but regular a 
downscale flicking can mean one or more 
valves are not seating. 
8. WORN VALVE GUIDES: When the needle ENGINE COMPRESSION TEST 
oscillates (swings back and forth), over 
about a 4-inch range at idle speed, the valve Operate the engine until normal operating tem- 
guides could be worn. As engine speed is perature is reached. Remove the spark plugs 
increased, needle will become steady if (see Section 23-02 for correct removal and in- 
guides are responsible. stallation technique). Remove the air cleaner. 
9. WEAK VALVE SPRINGS: When the needle Block the throttle body valve in the wide open 
oscillation becomes more violent as engine position. 
rpm is increased, weak valve springs are in- Ground the distributor end of the coll secon- 
dicated. The reading at idle could be rela- dary wire. Attach a remote starter switch. 
tively steady. f: ‘ 
Insert a compression gauge TIGHTLY in the 
10. LATE VALVE TIMING: A steady but low spark plug hole one at a time. 
reading could be caused by late valve 
timing. 


11. IGNITION TIMING RETARDING: Retarded 
ignition timing will produce a steady but 
somewhat low reading. 

12. INSUFFICIENT SPARK PLUG GAP: When 
plugs are gapped too close, a regular, small 
pulsation of the needle can occur. 


13. INTAKE LEAK: A low, steady reading, can 
be caused by an intake manifold or throttle 
body mounting flange gasket leak. 


14, BLOWN HEAD GASKET: A regular drop of 
fair magnitude can be caused by a blown 
head gasket or warped head to block 
surface. 


15. CLOGGED EXHAUST SYSTEM: When the 
engine is first started and is idled, the read- 
ing may be normal but as the engine rpm is 
increased, the back pressure caused by a 
clogged muffler, kinked tail pipe, etc., will 
cause the needle to slowly drop to 0. The 
needle then may rise slowly. Excessive ex- 
haust clogging will cause the needle to 


drop to a low point even if the engine is only 
idled. 
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Crank the engine (battery must be fully charged, in 
good condition and properly connected). Starter 
must spin engine as specified until the gauge shows 
no further rise in pressure, (this will require at least 4 
or 5 COMPRESSION strokes). 


Normally, the first compression stroke will run the 
gauge indicator needle a considerable distance up 
the scale. Succeeding strokes will raise it more until 
the highest level is shown. Record the highest 
reading for each cylinder. 


For engines having plug holes that are difficult to 
reach, a compression gauge having an offset tip or 
one utilizing a flex hose, is useful. 


Remember, that the engine must be at operating 
temperature and the throttle body valves must be 
open. 


Interpreting Compression Readings 


Examine the readings for all cylinders. Pressure 
variation between the highest and lowest cylinders 
should be within 75 percent of one another. 
Example: if the highest cylinder reads 134 psi and 
the lowest cylinder reads 101 psi, then the 101 
reading is within 75 percent of the 134 reading. 

































































Maximum Minimum Maximum Minimum Minimum Maximum Minimum 

Psi PSI PSI Psi PSI PSI Psi 

194 101 164 123 145 224 168 

136 702 166 124 17 226 169 
[138 104 168 126 48 228 174 

140 105 170 127 150 230 172 

142 107 172 129 151 ae |e 

144 108 174 131 153 234 1% | 

146 110 176 132 [es 26 177 
{1 m1 178 133 156 238 178 

150 113 180 138 187 240 180 

152 114 182 136 158 242 181 
[15 118 184 136 160 2d 183 

196 WW 186 140. 162 246 184 

158 118 188 141 163 248 185 

160 120 790 142 165 250 187 

ve | ian 192 144 166 A8998-A 
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Engine Diagnosis And Testing 


21-01-12 





Variations between cylinders will have a greater 
effect upon engine performance than overall 
readings that are even but slightly below 
specifications. 


When taking compression readings, watch the 
action of the gauge needle. When it raises only a 
small amount on the first stroke and little more on 
succeeding strokes, ending up with a very LOW 
reading, burned, warped or sticky valves are 
indicated. 


A low buildup on the first stroke with a gradual 
buildup on succeeding strokes, to a moderate 
reading, can mean worn, stuck or scored rings. 


If two adjacent cylinders are low, a blown head 
gasket or warped head to block surface could be 
responsible. 


Add one tablespoon of heavy (30W minimum) 
engine oil to a cylinder with a low reading. Insert the 
compression gauge and recheck the cylinder. Crank 
the engine for a few extra compression strokes and 
watch the gauge. If the compression goes up 10 
percent or more, worn rings are indicated. If the 
addition of the oil produces no significant change, 
valve trouble, a broken piston or a blown gasket, 
etc., is probably causing the low reading. 


\f the compression pressure exceeds specifications, 
there is a buildup of carbon on the head of the piston 
and on the combustion chamber walls. IF CARBON 
BUILDUP IS PRESENT, AND IS CAUSING 
PINGING THAT CANNOT BE STOPPED BY 
RETARDING THE TIMING, OR BY SWITCHING TO 
A HIGHER OCTANE GASOLINE, THE CARBON 
SHOULD BE REMOVED. 


Hard cranking can indicate excessive compression 
from carbon buildup. 











Cylinder Leakage Detector 


When a cylinder produces a low reading, the use of 
a cylinder leakage detector will be helpful in 
pinpointing the exact cause. 


CYLINDER 
LEAKAGE GAUGE 
ELECTRICAL 


CONNECTION VACUUM GAUGE 









TO SHOP AIR 
SUPPLY 


WHISTLE DETECTS 
COMPRESSION 
STROKE \ 


The leakage detector is inserted in the spark plug 
hole, piston brought up to dead center on the 
compression stroke, and compressed air admitted. 


Once the combustion chamber is pressurized, a 
special gauge will read the percentage of leakage. 
Leakage exceeding 20 percent is considered 
excessive. 


While the air pressure is retained in the cylinder, 
listen for the hiss of escaping air. A leak by the 
intake valve will be audible in the throttle body. A 
leak by the exhaust valve can be heard at the tail 
pipe. Leakage past the rings will be audible, at the 
PCV (positive crankcase ventilation) connection. If 
air is passing through a blown gasket to an adjacent 
cylinder, the noise will be evident at the plug hole of 
the cylinder into which the air is leaking. Cracks in 
the block or gasket leakage into the cooling system 
me Be detected by a stream of bubbles in the 
radiator. 
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Oil Leak and Valve Guide Seal Test 


The cylinder leakage detector can be used to test 
for engine oil leaks and to check the valve seals for 
leakage. 


Plug all crankcase openings except the one 
used for connecting the leakage detector. 


Connect the detector to a crankcase opening 
(oil dipstick tube is convenient) and adjust the 
air pressure to approximately 5 psi. 


Using a solution of liquid soap and water, brush 
the solution along gasket sealing surfaces and 
bearing seals. Look for bubbles or foam. 


Remove the spark plugs and rotate the engine 
slowly with a wrench. Check for large amounts 
of air escaping into the cylinders as each intake 
and exhaust valve opens. 


The spark plugs on the leaking cylinders will 
probably show deposits of burned oil. 














le 


Engine Idle Speed Test 
The engine warm curb idle speed should be 900 rpm 
+75. 


To check idie speed, place the transmission in 
neutral and turn the A/C-blower switch to Off. 
Run the engine until it reaches normal 
operating temperature and then shut it off. 
Disconnect the air bypass valve electrical 
connection. 


Connect a tachometer to the engine. 


Start the engine. Check the throttle plate and 
linkage for sticking by tapping the throttle pedal 
until it opens approximately 1/4 of full travel 
and then release it. Repeat this procedure two 
or three times. Observe the tachometer to be 
sure itrepeats the rpm reading. Correct sticking 
condition, if necessary, and recheck. 


Operate the engine at 2000 rpm for two 
minutes. 


if the electric cooling fan comes on during the 
checking procedure, disconnect it at the 
electrical connector. 








6. Allow the engine to idle and observe the rpm. It 
should be 750 £50 rpm. Adjust the idle rpm at 
the throttle plate stop screw. 

ELECTRICAL 

CONNECTION 

AIR INTAKE CHARGE g VIEW A 
THROTTLE BODY 
ASSEMBLY 
THROTTLE 
PLATE ; 
STOP SCREW ~ VIGWEA: 
9000-8 

7. Turn the engine off 

8. Connect the electrical connection to the 
cooling fan, if necessary. 

©. Connoet tho oloctrioal conncotion at the air 
bypass valve. 

10. Recheck idie speed. It should now be 900 rpm 


NOTE: If, after performing the above procedure, the 
curb idle is not within specification, it will be 
necessary to refer to Sections 23-01 and 24-01. 


NOTE: If, while driving the vehicle at idle speed 
throttle position, the engine speed is too great, turn 
the ignition switch off until the engine has stopped. 
Restart the engine. If the speed is still excessive, do 
not drive the vehicle until the condition is repaired. 
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DIAGNOSTIC PROCEDURES (Continued) 





Turbocharger Wastegate Function Test 


1. Raise the vehicle and install a clutch housing 
alignment adapter (T75L-4201-A) fastened to a 
dial indicator with magnetic base (D78P- 
4201-B) at the end of the actuator and set the 
gauge to zero. 


2. Connect a gauged air pressure line to the 
actuator inlet port. To get a gauged air 
pressure, use a combination air pressure 
regulator and air pressure dial (T79P-6634-A), 
connected to a source line (shop air supply). 


TURBOCHARGER 


0.015 INCH 
MOVEMENT 


T75L-4201-A 


CLAMP TO ANY 
CONVENIENT FLAT 
MAGNETIC SURFACE 


D78P-4201-B 











TOOL T7$P-6634-A 


(ON UNDERSIDE OF VEHICLE) 





Starting with zero air pressure, slowly increase 
the air pressure until the actuator arm moves 
about 0.38mm (0.015 inch). The pressure 
gauge should read betweem 32-35 kPa (9.5 
and 10.5 psi). 


If the reading is not within specification, or if no 
movement is measured at 10.5 psi, replace the 
turbocharger assembly. 


CYLINDER CHARGE HOSE 
(PRESSURE FROM COMPRESSOR) 


/ 9.5 AND 10.5 psi) 
(a7 ACTUATOR INLET PORT 





LINE SOURCE 
AIR PRESSURE 
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NOTE: In this section the disassembly and 
assembly of the 2.3 liter, OHC engine is broken 
down into a series of individual procedures called 
base procedures. Each base procedure contains 
the separate steps required to remove or installa 
single component. Where necessary, a series of 
base procedures may have to be combined and 
completed before an actual component can be 


Page 
DESCRIPTION .......... ees ee ee eeeeeee 3 
REMOVAL AND INSTALLATION .......... 5 


CHECKS AND ADJUSTMENTS 
Base Procedure 


1—Valve Clearance Check .. 
2—Camshatt Timing Check... 
3—Camshaft Timing Adjustment . . 








ENGINE COMPONENT DISASSEMBLY 
Base Procedure 


4—Coolant Outlet Elbow or Tharmostat 
Removal............ 
5—Drive Belts Removal ... 
6—Water Pump Pulley Removal . 
7—Timing Belt Cover Removal 
8—Water Pump Removal 5 
9—Rocker Arm Cover/Gasket Removal . ..32 
10—Hydraulic Lash Adjuster Removal... . 
11—Valve Springs and Seals Removal . 











12—Timing Belt Removal ............-- 34 
13—Camshaft Sprocket or Seal 
Removal .........-.... 22-2 ee eee e ee 35 
14—Crankshaft Damper and Pulley 
Removal 





15—Timing Belt Tensioner Removal .. 

16—Auxillary Shaft Sprocket Seal or 
Shaft Removal.............0eee eens 37 

17—Crankshaft Sprocket, Front Cover 

Seal or Cover Removal.............-- 
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removed. In the disassembly portion of this seo- 
tion, the preliminary base procedures are listed 
before the removal steps. To install acomponent, 
refer to the corresponding assembly base pro- 
cedure, complete the procedural steps and then, 
if necessary, complete the listed assembly base 
procedures. 


Page 


18—Timing Belt Inner Cover Removal ... . 
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20—Upper Intake Manifold Removal ..... 
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32—Crankshaft Rear Oil Seal 
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Base Procedure 


32—Crankshaft Rear Oil Seal 

Installation 
31—Crankshaft Installation .. 
30—Crankshaft Main Bearings 








Installation .........-- se eee eee eee 53 
29—Connecting Rod and Piston 

Installation ...... 60s erence eee ene 55 
28—Flywheel or Drive Plate 

Installation 





27—Oil Pump Installation . 
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11—Valve Springs and Seals 
Installation 

10—Hydraulic Lash Adjuster 
Installation 
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DESCRIPTION 





The 2.3L engine is a four cylinder, overhead cam 
(OHC) powerplant with electronically controlled 
fuel injection and the EEC IV engine control 
system. The engine is also equipped with a tur- 
bocharger which is attached to the exhaust 
manifold on the right side of the engine. 





The engine foundation—cylinder head and block 
—is cast iron with the crankshaft and camshaft 
supported on bearing inserts. The crankshaft is 
supported in the cylinder block on five main bear- 
ings, while the camshaft Is supported on four 
bearings in the cylinder head. A third shaft—the 
auxiliary shaft—is supported In the cylinder 
block on two bearing inserts. The crankshaft 
drives the camshaft and auxillary shaft through 
a cogged belt installed over sprockets bolted to 
the end of each shaft. As the camshaft is driven, it 
will open and close the valves in the cylinder 
head. The function of the auxillary shaftis to drive, 
the distributor shaft and the oil pump. The auxil- 
iary shaft drives the distributor shaft directly 
through a gear set. The oil pump is Indirectly 
driven through the distributor shaft which is 
linked to the oll pump by a short hexagonal drive 
shaft, Tension on the drive belt is maintained bya 
spring-loaded tensioner pulley pressing against 
the outside of the belt. 


CAMSHAFT 
SPROCKET 








PIVOT BOLT 


ADJUSTMENT 
BOLT 


7, TENSIONER 
SL/ PULLEY 
AND 
BEARING 
ASSEMBLY 


= AUXILIARY 
SHAFT 
SPROCKET 


CRANKSHAFT 
SPROCKET 


4.8386 


The oil pump and pickup are bolted to the bottom 
of the cylinder block which is enclosed by the oil 
pan. Oil from the pump passes through an oll 











cooler and filter before entering the lubricating 
passages In the cylinder block and head. The 
cooler and filter are located on the left side 
toward the back of the cylinder block. 
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DESCRIPTION 


ENGINE 
Seen OO 





The entire valve train is located in the cylinder 
head. The cam is mounted above the valves, 
cam followers and lash adjusters. The cam 
followers are installed across the valve and lash 
adjuster in the form of a bridge with the cam 
lobes positioned above the fulcrum point. The 
lash adjusters are the hydraulic type that main- 
tain a constant valve clearance. 








sales 8388 





BELT GUIDE 


CAMSHAFT 
ASSEMBLY 
TIMING MARK $6250 





ALIGNMENT 


Bot. 8 SPRING 


Rake jp 
7 SPROCKET 


FRONT OF 
ENGINE 


BELT apsusTMENT \. WASHER \sPROCKET 
6268 LOCK BOLT 6278 ‘6256 





The water pump is separately driven from the 
crankshaft by two cogged V-belts which also 
drive the alternator and power steering pump. 
Coolant temperature is controlled by a ther- 
mostat, located in the water outlet housing at 
the front of the engine above the water pump. 


A fan is not mounted on the water pump shaft. 
Instead, electric cooling fans are installed on 
the rear of the radiator and the front of the A/C 
condenser. 


For details related to other engine systems 
such as ignition, cooling or fuel, refer to the 
appropriate section in this shop manual. 





EXPANSION 
TANK 


A9018-A 


WARNING: To avoid the possibility of human 
injury or damage to the vehicle, do not operate 
the engine with the hood open until the fan has 
been first examined for possible cracks and 
separation. 
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Engine 





PR ES 


REMOVAL AND INSTALLATION 





Engine Assembly 

Removal 

SPECIAL SERVICE TOOLS REQUIRED: 
D80P-250-A 
T82L-9500-AH 


Vacuum Pump 


Quick Connect 
Remover/Replacer 


1. Open the hood and disconnect the battery 
negative cable. 






| NEGATIVE POST 





A8389-A, 


2. Mark the hinge location and remove the hood. 
Make sure the ground strap near the right hinge 
is disconnected before removing the hood 








3. Depressurize the EFI fuel system using a hand- 
operated vacuum pump. Connect the pump 
hose to the fuel system pressure regulator and 
apply at least 25 inches of vacuum. 


NOTE: It takes at least three minutes for the system 
to depressurize. If necessary, refer to the Fuel 
System Pressure Relief Procedure in Section 24-50, 


VACUUM PUMP 
‘D80P-250A 


FUEL PRESSURE 
REGULATOR 





11076 


Use Vacuum Gauge D80P-250-A, or 
equivalent. 











4, Remove the cap from the cooling system 
expansion tank and drain the radiator. If 
necessary, refer to Section 27-01 for the 
tadiator drain location. 





EXPANSION 


TANK PRESSURE CAP 








5. Disconnect the radiator upper hose at the 
radiator. 





10327 


6. Disconnect the radiator air vant hose at the 
radiator (manual transmission only). 
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Engine 


21-05-6 





REMOVAL AND INSTALLATION (Continued) 





7. Remove the radiator upper attaching bolts. 


RADIATOR UPPER = 
FRAME MOUNTING STUDS — 


FAN 

WIRING 
HARNESS 
CONNECTOR 






8. Disconnect the wiring at the cooling fan 
connector. 


COOLING FAN 
CONNECTOR 


POWER STEERING 


PUMP PULLEY ABA2B-A 








9. Separate the oil level sensor wiring connector 
and remove the engine oil level dipstick. 
NOTE: Electrical connector at oil dipstick 
applies to all units bulit prior to 3-9-87. 





LOW O1L 
SENSOR 
CONNECTOR 


v4 OIL DIPSTICK 


ea, 


A8399-A 
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ENGINE 


21-05-7 





REMOVAL AND INSTALLATION 





ENGINE ASSEMBLY 
Removal (Continued) 


10. Disconnect the vacuum hose at the EGR 
valve. 





EGR VALVE 
\ 


CONNECTION 
NIPPLE 


11. Separate the fuel injection wiring harness 
connector located between the upper in- 


take manifold and the engine oil level 
dipstick. 



















FUEL INJECTION * 
HARNESS CONNECTOR 





— 


12. Disconnect the wiring at the EEC IV engine 
coolant temperature sensor. 






UPPER 
INTAKE 
MANIFOLD 


#3 
FUEL 
INJECTOR 









13, Disconnect the wiring at the engine knock 
sensor. 


LOWER INTAKE 


MANIFOLD 9.8402 





ENGINE 
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21-05-8 





REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 
Removal (Continued) 


14. Disconnect the wire at the oil pressure 
sending unit. 


Ol 
PRESSURE 
SENDING 


15. Disconnect the wires at the cooling fan 
temperature switch. 


{\ 7 COOLING FAN 
\ TEMPERATURE SWITCH 


INTAKE MANIFOLD 





16. Disconnect the wires at the throttle air 
bypass valve. 






THROTTLE 
AIR BYPASS VALVE 








17. Disconnect the wires at the throttle posi- 
tion sensor. 


THROTTLE 








Ol 
SEPARATOR 


REAR SIDE OF 
THROTTLE BODY 
BELOW IDLE 

SPEED CONTROLLER 


9023-4, 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 
Removal (Continued) 


18. Disconnect the fuel line at the pulse damper. 





t 4507-8, 
PULSE 


DAMPER FUEL 









19. Disconnect the fuel return line using Quick 
Connect Remover/Replacer T82L-9500-AH, 
or equivalent. 


RETURN LINE 
CONNECTOR 








‘AB408-A 
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20. Disconnect the throttle cable and, if 


SCREWDRIVER 








cable, if so equipped) aside. 


MANIFOLD ATTACHING 
- SCREW 







ACCELERATOR 
CABLE 
BRACKET 


CABLE 








Be 





equipped, the transmission kickdown cable. 


TRANSMISSION KICKDOWN 
CABLE—AUTO TRANS ONLY 


Remove the accelerator cable bracket attaching 
screws and the bracket from the upper intake 
manifold. Place the bracket and the accelerator 
cable (and the automatic transmission kickdown 


v4si2-A 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 
Removal (Continued) 


21. Disconnect the supply hose at the vacuum 
-. tree located on the dash panel. 


LOCATED TO THE 
RIGHT OF BRAKE BOOSTER 








NAY 


Y 


Lf 
ee 


IM S 
SUPPLY HOSE 
MASTER 
CYLINDER 


22. Disconnect the wiring at the distributor TFI 
module. 


Lo 




















ff 
CONNECTOR! 843708 


23. Remove the alternator from its mounting 
bracket and wire aside. 





21874 


24, Remove the power steering pump from its 
mounting bracket and wire aside. If neces- 
sary, refer to Section 13-51. 








21-05-11 ENGINE 21-05-11 





REMOVAL AND INSTALLATION 



















ENGINE ASSEMBLY 
Removal (Continued) 





27. Separate the exhaust gas oxygen sensor wir- 
ing connector. 


25. Remove the turbocharger air inlet tube. 


CU TURBOCHARGER 
AIR INLET TUBE 
oe 


SENSOR 


ATTACHING 
CLAMP 





MANIFOLD 









28. Disconnect the vacuum hose at the turbo- 
charger air inlet elbow. 







26. Disconnect the orange ground wira at the 
turbocharger air inlet elbow. 





ABAIS-A 
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REMOVAL AND INSTALLATION 








ENGINE ASSEMBLY 
Removal (Continued) 










31. Disconnect the coolant supply and return 
hoses at the heater control valve. 


29, Remove the A/C compressor from Its mount- 
ing bracket and wire aside. 


HEATER 
CONTROL 


COOLANT | 
RETURN | 


COOLANT SUPPLY 
TUBE AB432-A 










COMPRESSOR 
f 


32. On an automatic transmission-equipped ve- 
hicle, disconnect the transmission oil cooler 


lines at the radiator. 





AIR CONDITIONING 
COMPRESSOR 


8430-8, 


30. On an automatic transmission-equipped ve- 
hicle, remove the transmission dipstick tube 
attaching nut. at the turbocharger outlet 
flange. ~ 
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ENGINE 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 


Removal (Continued) 


33. Raise the vehicle. 


34, Disconnect the ‘radiator refill tube at the 
refill hose (manual transmission only). 








TUBE 
RADIATOR 
FILL HOSE Q2251-A 
85. Disconnect the radiator lower hose at the 


radiator. 

36. Remove the bolts attaching the radiator to 
the side rails, and remove the radiator 
through the bottom of the vehicle. 

37. Remove the bolt attaching the chassis 
ground wire to the A/C compressor bracket. 


38. Remove the starter. If necessary, refer to 





Section 28-02. 


39. Remove the nuts attaching the catalytic con- 


verter inlet pipe to the turbocharger. 


TURBOCHARGER 
ourTti 


J 









CONVERTER 
INLET PIPE 


t= 
f} CATALYTIC 
CONVERTER 


SOCKET 
’ WRENCH 


40. Remove.the attaching nuts at the catalytic 
converter-to-converter inlet pipe flange. Re- 
move the catalytic converter support bracket 
bolt. 

41. Remove the inlet pipe. 

42. On a manual transmission-equipped vehicle, 
remove the bolt attaching the engine rear 
cover to the flywheel housing. 


fis, ote eee 
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REMOVAL AND INSTALLATION 





ENGINE ASSEMBLY 
Removal (Continued) 


43. On an automatic transmission-equipped 
vehicle, remove the torque converter-to- 
drive plate attaching nuts through the starter 
opening. 


TORQUE CONVERTER 
DRIVE PLATE 





NUT AND STUD 
ATTACHMENT 


A8453.A, 


To bring the boit into position, turn the crank- 
shaft using a ratchet handle and socket on 
the crankshaft pulley attaching bolt. 


CAUTION: Always turn the crankshaft clock: 
wise, which is the normal direction of rotation. 
Backward rotation may cause the timing belt to 
Jump time due to arrangement of the belt 
tensioner. 
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————— 


44, Remove the stud nuts attaching the engine 
mounts to the crossmember. 


ENGINE MOUNT 





©) IGHT HAND 
MOUNT SHOWN 


AB454.A, 


45. Remove the converter/flywheel housing at- 
taching bolts. 


If removal of the bolts at the top of the 
housing is prevented by contact with the 
body, leave them loose and in position. 

If necessary, to gain accessto the housing-to- 
engine bolts, support the transmission witha 
jack or stand and remove the nuts securing 
the transmission mount to the underbody. 
Also remove the nuts securing the driveshaft 
center bearing support to the underbody. 
Lower the transmission and remove the con- 
verter/flywheel housing-to-engine bolts. 
Raise the transmission and secure the trans- 
mission mount to the underbody. 


46. Lower the vehicle. 
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REMOVAL AND INSTALLATION 





ENGINE ASSEMBLY 
Removal (Continued) 


47. Install a suitable engine lifting device. 











ALTERNATOR 
MOUNTING 
BRACKET 


LEFT FRONT ° 
ENGINE LIFTING 
ATTACHMENT 


ABAIS-A 


fpr ee 








ENGINE 
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48. Support the transmission with a floor jack. 


49. Raise the engine until the front support | 
lower studs clear the crossmember. 


50. Remove the bolts attaching the front sup- 
port brackets to the engine. 


SUPPORT 
BRACKET 







RIGHT SIDE 
IS SIMILAR 


91, Hemove the mounts and brackets ao 
assemblies. 

52, Pull the engine forward to separate it from 
the transmission. Carefully raise the engine 
out of the engine compartment. 
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REMOVAL AND INSTALLATION 





ENGINE ASSEMBLY 
Installation 









1. Install a sultable engine lifting device. 


ALTERNATOR 
MOUNTING 


BRAQKET: LEFT FRONT 


ENGINE LIFTING 
ATTACHMENT 






RIGHT REAR 
ENGINE LIFTING 
ATTACHMENT 










ENGINE 
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Nn 


. Position the engine over and into the engine 
compartment. It will probably be necessary to 
raise and support the transmission. 


3. If equipped with a manual transmission, 
align the transmission Input shaft with the 
clutch friction plate spline while keeping 
the clutch housing and the rear of the 
engine block parallel with each other. 


Apply a slight rearward pressure on the 
engine and oscillate or twist it slightly until 
the clutch housing and engine block come 
together. 

4. If equipped with an automatic transmission, 
align the torque converter pilot hub with the 
center flywheel bore. Be sure to keep the 
engine block rear face and the torque con- 
verter housing front face parallel, 

Align the torque converter-to-drive plate (fly- 
wheel) studs with the drive plate holes and 
mate the engine and converter housings. 

. If necessary, assemble the engine mounts 
to the engine front support brackets. 

6. Bolt the support brackets and mount assem- 

biles to the engine. 


a 





SUPPORT 
BRACKET 






LEFT FRONT 
ENGINE 
MOUNT 


RIGHT SIDE 
1S SIMILAR 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 
Installation (Continued) 


7. Remove the transmission support. 


8. Lower the engine until the front engine 
mount lower studs enter the chassis 
crossmember. 


9. Ralse the vehicle. 


10. Install the converter or flywheel housing-to- 
engine lower bolts. 

11. If necessary to gain access to the converter 
or flywheel housing-to-engine. upper bolts, 
support the transmission with a jack or 
stand. Remove the transmission mount to 
underbody nuts. If not already off, remove 
the driveshaft center bearing support nuts. 


Lower the transmission until the upper con- 
verter or flywheel housing-to-engine bolts 
can be started. On a manual transmission, 
torque the clutch housing-to-engine bolts to 
70 to 90 N-m (53 to 68 Ib-ft), On an automatic 
transmission, torque the converter housing- 
to-engine bolts to 30 to 37 N-m (22 to 27 Ib-ft). 


12. Install and torque the converter-to-drive 
plate nuts. Torque the nuts to 30 to 40 N-m 
(26 to 28 lb-ft). To gain access to each stud, 
turn the engine clockwise (looking at the 
front of the engine) until the nut can be 
installed through the engine otarter mount 
ing hole. 





TORQUE CONVERTER 
ORIVE PLATE 







NUT AND STUD 
ATTACHMENT 


13. Raise the transmission and install the mount 
to underbody nuts. Torque the nuts to 20 to 25 
N-m (15 to 20 lb-ft). Install the driveshaft 
center bearing support nuts. Torque the nuts 
to 76 to 82 N-m (55 to 60 Ib-ft). 








14. Install and torque the engine mount-to-front 
crossmember nuts to 54 to 64 N-m (38 to 47 


ENGINE MOUNT 





15. Assemble the catalytic converter support 
bracket onto the converter inlet pipe. 





TURBOCHARGER 
OUTLET 
INLET 
PIPE 
SOCKET 





WRENCH 





Wie aae 


CATALYTIC 
CONVERTER 








CONVERTER 
INLET PIPE 
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el 
REMOVAL AND INSTALLATION we 


ENGINE ASSEMBLY. 20. Connect and tighten the lower radiator hose 
and the refill tube and hose. 
21, Lower the vehicle. 

16. Position the inlet pipe and bracket onto the 22. On an automatic transmission-equipped ve- 
converter and turbocharger, Start the con- hicle, connect the transmission cooler tines 
verter-to-inlet pipe bolts, springs and nuts; to the radiator. 
the turbocharger-to-inlet pipe nuts; and the 
converter--support-to-transmission. mount 
bolt, 

Torque the catalytic converter-to-converter 
inlet pipe boits to 35 to 40 Nm (26 to 30 Ib-ft), 
Torque the turbocharger-to-iniet pipe ruts to 
35 to 40.N-m.(26 to 30 Ib-ft). Torque the con- 
verter support-to-transmission mount bolt to 
50 to 57.N-m (37 to 42 Ib-ft). 

. Install the starter and torque the bolts to 8 
to 12 N-m (5 to 8 Ib-ft). 

. Install and tighten the chassis wire to the 
AIC compressor bracket. 

. Position the radiator on the chassis side 
rail mounts. Install and torque the lower 
mount bolts to 8 to 12.N-m (5 to 8 Ib-ft). 


Installation (Continued) 


INSULATING BUSHINGS 


RADIATOR 
MOUNTING 


2231-8 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 25. Install the A/C compressor onto the mount- 
ing bracket. 


installation (Continued) 


23. Connect the heater supply and return hoses 
at the heater control valve. 







HEATER 


COOLANT 


RETURN PIVOT 


BOLTS \ 





COOLANT SUPPLY 
TUBE 





Adjust the A/C compressor drive belt. If 
necessary, refer to Section 27-02. 


24. Connect the automatic transmission dip- 
stick bracket at the turhocharger-to-turbo- 
charger outlet pipe flange nut. 


AUTOMATIC TRANSMISSION 
DIPSTICK TUBE SUPPORT BRACKET 








i ——— 
WEDGE PRY re \ 
BAR AGAINST \ 
RIB IN BRACKET \ \S 2191-4 











TURBOCHARGER 
ASSEMBLY 
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REMOVAL AND INSTALLATION 


28. Attach the orange ground wire at the turbo- 
charger air inlet elbow. 


ENGINE ASSEMBLY 
Installation (Continued) 


26. Connect the vacuum hose at the turbo- 
charger air inlet elbow. 





27. Connect the exhaust gas oxygen sensor 
wiring connector. 


ASAIO 








EXHAUST 
SENSOR MANIFOLD 


30. Install the power steering pump onto Its 
mounting bracket. If necessary, refer to 
Section 13-51. 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 


Installation (Continued) 


31. Install the alternator onto its mounting 
bracket. 








ENGINE 
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32. Connect the wiring to the distributor TFI 
module. 


ENGINE 










33. Connect the vacuum supply hose to the 
tree on the engine side of the dash panel. 


) 


JUM TREE 
ITTING 









MASTER 
CYLINDER 
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ENGINE 


21-05-22 





REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 
installation (Continued) 


34. Place the accelerator cable bracket against 
the upper intake manifold and install the at- 
taching screws. 


ACCELERATOR 
CABLE 
= BRACKET 
ACCELERATOR 
CABLE 


35. Connect the accelerator cable. 


Connect the automatic transmission kick- 
down cable, if-so equipped. 


TRANSMISSION KICKDOWN 
CABLE—AUTO TRANS ONLY 





36. Connect the fuel return line. 








FUEL 
RETURN LINE 
CONNECTOR 


ASA6o.A 


37. Connect the fuel supply line at the pulse 
damper. See Section 24-50, 















38. Connect the wire connector at the throttle 
position sensor. 





THROTTLE 





THROTTLE 
7-7] POSITION 
SENSOR 














REAR SIDE OF 
THROTTLE BODY 
BELOW IDLE 

SPEED CONTROLLER 


9023-4 
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REMOVAL AND INSTALLATION (Continued) 


Engine 


21-05-23 





39. Connect the wire connector at the throttle air 
bypass valve. 


THROTTLE 
AIR BYPASS VALVE 








40. Connect the wire connector at the cooling fan 
temperature switch. 


(if COOLING FAN 
raw TEMPERATURE SWITCH 





INTAKE MANIFOLD 





41. Connect the wire at the oil pressure sending 
unit. 


OIL, 
PRESSURE 















ENGINE KNOCK of 
SENSOR 






LOWER INTAKE 


MANIFOLD. aeaies 
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REMOVAL AND INSTALLATION (Continued) 


Engine 


21-05-24 





43.. Connect the wire at the EEC IV engine coolant 
temperature sensor. 











UPPER 
INTAKE 
MANIFOLD 


#3 
FUEL 
INJECTOR 


\ 


LOWER 
INTAKE 


MANIFOLD aaa. 








44. Connect the fuel injection wiring harness 
connector. 





_— 
FUEL INJECTION 
HARNESS CONNECTOR 


8401-8, 

















45. Attach the vacuum hose to the EGR vaive. 









EGR VALVE 


x 
a 
NIPPLE / 


VACUUM 
HOSE 


2 A10208 


46. Connect the wire connector at the oil level 
sensor and install the engine oil level dipstick. 


NOTE: Electrical connector at oil dipstick 
applies to all units built prior to 3-9-87. 


LOW OIL 
SENSOR 
CONNECTOR 


ft OIL DIPSTICK 


a 


A8399-4 
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REMOVAL AND INSTALLATION 


ENGINE ASSEMBLY 








49. Connect the radiator air vent hose at the 


Installation (Continued) radiator (manual transmission only). 
47. Connect the wiring at the cooling fan. 50. cannent the radiator upper hose at the 


RADIATOR 






-/POWER STEERING 
PUMP PULLEY AB428-A 


48. Install and torque the upper radiator attach- 


ing bolts to 20 to 25 N-m (15 to 18 Ib-ft). 








RADIATOR UPPER 
FRAME MOUNTING STUDS 


51. Close the radiator drain valve. 


Fill the cooling system and install the cap 
on the coolant expansion tank. 


2232.4 


FAN 

WIRING 
HARNESS 
CONNECTOR 











fe 


21-05-26 


ENGINE 


21-05-26 
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CHECKS AND ADJUSTMENTS 


BASE PROCEDURE1 
VALVE CLEARANCE CHECK 


First complete: 


* Base Procedure 9—Disassembly, Rocker 
Arm Cover Removal 
























Then, proceed with the following: 


SPECIAL SERVICE TOOL REQUIRED: 
T74P-6565-A Valve Spring Compressor 


1. Position the camshaft so that the base cir- 
cle of the lobe is facing the cam follower of 
the valve to be checked. 


To position the camshaft lobes, turn the 
crankshaft, using aratchet handle and socket 
on the crankshaft pulley attaching bolt. 


CAUTION: Always turn the crankshaft clock- 
wise, which Is the normal direction of rotation. 
Reverse rotation may cause the timing belt to 
jump time due to the arrangement of the belt 
tensioner. 


2. Using Valve Spring Compressor T74P-6565-A, 
or equivalent, slowly apply pressure on the 
lash adjuster side of the cam follower until 
the lash adjuster is completely collapsed. 
Hold the follower in this position and meas- 
ure the clearance between the base circle 
of the cam and the follower using a feeler 
gauge. The clearance should be 0.09 to 0.14 
mm (0.0035 to 0.0055 in.). 





TT4P-6565-A 


CAM ON BASE CIRCLE, 


© Ifthe clearance is excessive, remove the 
cam follower and inspect for damage. 


© If the cam follower appears to be intact, 
and not excessively worn, measure the 
valve spring assembled height to be sure 
the valve is not sticking. 





« If the valve spring assembled height is 
correct, check the dimensions of the 
camshaft. 


© If the camshaft dimensions are to speci- 
fication, remove, clean and test the lash 
adjuster. 


NOTE: For any or all of the above checks, refer 
to the appropriate component overhaul or 
Inspection procedure in this section. 








| 
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CHECKS AND ADJUSTMENTS 


BASE PROCEDURE 2 
CAMSHAFT TIMING CHECK 


An access plug is provided in the cam drive belt 
cover so that camshaft timing can be checked 
without removal of the cover or any other parts. 


1. Remove the access plug from the cam drive 
belt cover. 


TIMING CHECK, 
ACCESS PLUG 














xv 


Set the crankshaft to TDC by aligning the 
TC mark on the belt cover with the notch on 
the crankshaft pulley. 





PULLEY ——— 








CAMSHAFT 
TIMING 
MARK 





TIMING 
MARK ON 
COVER 


To align the timing marks, turn the crank- 
shaft pulley attaching bolt. 


CAUTION: Always turn the crankshaft clock- 
wise, which is the normal direction of rotation. 
Reverse rotation may cause the timing belt to 
jump time due to the arrangement of the belt 
tensioner. 


3, Look through the access hole in the belt 
cover to be sure that the timing mark on the 
cam drive sprocket is lined up with the 
pointer on the inner belt cover. 

If the mark is not in sight, turn the crank- 
shaft one complete revolution and check 
the timing mark allgnment. 


© If the timing marks are aligned, the cam- 
shaft is properly timed to the crankshaft. 


* If the timing marks do not align, proceed 
to Base Procedure 3, Camshaft Timing 
Adjustment, in this section. 
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CHECKS AND ADJUSTMENTS 


BASE PROCEDURE 3 
CAMSHAFT TIMING ADJUSTMENT 
First complete: 


¢ Base Procedure 5—Disassembly, Drive Belts 
Removal 


Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 


Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 


Base Procedure 12—Disassembly, Timing 
Belt Removal 


Base Procedure 14—Diasasembly, Crank- 
shaft Damper and Pulley Removal 









Then, proceed with the following: 






1. Remove the spark plugs. If necessary, refer 
to Section 23-02. 








2. Turn the crankshaft to align the timing mark 
on the crankshaft sprocket with the timing 
mark on the engine front cover. 


J) 


< sabia NOTCH 
ON ENGINE 
| FRONT COVER 





CRANKSHAFT 
SPROCKET ~ 









ENGINE 
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3. Turn the camshaft to align the timing mark 
on the camshaft sprocket with the timing 
mark on the inner timing belt cover. 





RS 


TIMING 
MARK ON 
COVER CAMSHAFT 
TIMING A9003-A 
MARK 













4, Remove the 
rotor to the number one 
turning the auxiliary shaft. 


DISTRIBUTOR ROTOR 
IN NO. 1 POSITION 





A0394 


To install the timing belt, refer to Base Pro- 
cedure 12—Assembly. 
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ENGINE COMPONENT DISASSEMBLY 























BASE PROCEDURE 4—DISASSEMBLY 
COOLANT OUTLET ELBOW OR THERMOSTAT 
REMOVAL 





1. Loosen the cap on the coolant expansion 
tank. Drain the coolant from the radiator. If 
necessary, refer to Section 27-03 for drain 
location. 


2. Loosen the clamps and remove the upper 
radiator hose and the heater supply hose at 
the coolant outlet. 


3. Remove two bolts attaching the coolant 
outlet elbow to the cylinder head. 









4, Remove the coolant outlet and the 
thermostat. 
COOLANT 
OUTLET 
THERMOSTAT ELBOW 
HEATER SUPPLY GASKET 
BOLTS (2) 


RADIATOR 





To install the coolant outlet elbow and 


thermostat, refer to Base Procedure 4— 
Assembly. 














BASE PROCEDURE 5—DISASSEMBLY. 
DRIVE BELTS REMOVAL 


1. Loosen the A/C compressor drive belt adjust- 
ing bolts. Rotate the compressor toward the 
engine and remove the belt. 








OMPRESSOR 
hres 
Pes leh 


2. Loosen the alternator pivot bolt and ad- 
Juster nut. Rotate the alternator downward 
and remove the drive belts. 


Cc 








BOLTS 


To Install the drive belts, refer to Base Proce- 
dure 5—Assembly. 
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BASE PROCEDURE 6— DISASSEMBLY 
WATER PUMP PULLEY REMOVAL 


First complete: 


« Base Procedure 5—Disassembly Drive Belts 
Removal 


Then, proceed with the following: 


1. Remove the water pump pulley-to-water 
pump hub bolts. 


2. Remove the pulley. 









To install the water pump pulley, refer to Base 
Procedure 6—Assembly. 












BASE PROCEDURE 7—DISASSEMBLY 
TIMING BELT COVER REMOVAL 


First complete: 


* Base Procedure 5—Disassembly, Drive Belts 
Removal 


* Base Procedure 6—Disassembly, Water Pump 
Pulley Removal 


a ee 


Then, proceed with the following: 
|. Remove the four bolts holding the cover. 


2. Remove the cover. 


TIMING 
BELT 





9005-4 


To install the timing belt cover, refer to Base 
Procedure 7—Assembly. 
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Engine 


21-05-31 





Base Procedure 8—Disassembly Water 
Pump Removal 


First complete: 


« Base Procedure 5—Disassembly, Drive Belts 
Removal 


« Base Procedure 6—Disassembly, Water Pump 
Pulley Removal 


* Base Procedure 7—Disassembly, Timing Belt 
Cover Removal 








Then, proceed with the following: 


1, Loosen the cap on the coolant expansion tank. 
Drain the coolant from the radiator. If 


necessary, refer to Section 27-03 for the 
radiator drain location. 








EXPANSION 
TANK 


PRESSURE CAP 


‘ABAOT-A 











7 
2. Remove the radiator lower hose and the heater 
return hose from the water pump. 


HEATER 
HOSE 


RETURN 





LOWER 
RADIATOR 
HOSE 








3. Remove the water pump bolts and the water 


pump. 





To install the water pump, refer to Base Procedure 
8—Assombly. 
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21-05-32 
ENGINE COMPONENT DISASSEMBLY (Continued) 


Base Procedure 9—Disassembly Rocker 
Arm Cover/Gasket Removal 


1. Loosen the clamp on the PCV hose at the oil 
separator on the rocker arm cover and 
disconnect the hose. 


2. Disconnect the coolant hose that passes over 
the rear of the rocker arm cover. 


BREATHER 
OIL 
SEPARATOR 












3. Remove the coolant pipes retaining clip screw 
from the right-front side of the rocker arm cover. 


COOLANT PIPES 


<< RETAINING CLIP SCREW “ry. 
Nd 





Engine 


21-05-32 


4. Remove the throttle body. Refer to Section 
24-29. 


UPPER INTAKE 
MANIFOLD 





THROTTLE BODY 
ASSEMBLY 





410305 


5. Disconnect the spark plug wires at the spark 
plugs and at the rocker arm cover studs. Fold 
them toward the distributor. 





6. Remove the rocker arm cover retaining screws 
and studs. 


7. Remove the rocker arm cover and gasket. 


ROUTING 








To install the rocker arm cover, refer to Base 


Procedure 9—Assembly, 
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BASE PROCEDURE 10—DISASSEMBLY 
HYDRAULIC LASH ADJUSTER REMOVAL 


First complete: 


¢ Base Procedure 9—Disassembly, Rocker 
Arm Cover Removal 


Ld 


—_——— 


Then, proceed with the following: 
SPECIAL SERVICE TOOL REQUIRED: 


Valve Spring Compressor T74P-6565-A 


14. Rotate the engine in its normal direction of 
rotation until the base circle of the camshaft 
lobe, of the selected valve, is contacting the 
cam follower. 

2. Using Valve Spring Compressor Tool T74P- 

6565-A, or equivalent, compress. the valve 

spring until the cam follower can be removed 

out and over the hydraulic lash adjuster. 

Lift out the hydraulic lash adjuster. 

4, Repeat steps 1 through 3 as required for 
remaining lash adjusters. 


ba 





To install the hydraulic lash adjusters, refer to 
Base Procedure 10—Assembly. 








BASE PROCEDURE 11—DISASSEMBLY 
VALVE SPRINGS AND SEALS REMOVAL 
First complete: 


* Base Procedure 9—Disassembly Rocker 
Arm Cover Removal 





Then, proceed with the following: 


1. Rotate the engine in its normal direction of 
rotation until the base circle of the cam- 
shaft lobe, of the selected valve, is contact- 
ing the cam follower. Be sure the other 
valve of that cylinder is also closed. 


2. Using Valve Spring Compressor Tool T74P- 
6565-A, or equivalent, compress the valve 
spring until the cam follower can be re- 
moved out and over the hydraulic lash 
adjuster. 


3. Install a compressed air adapter in the spark 
plug hole with at least 140 psi of air pressure 
available. Turn on the air pressure to hold that 
cylinder’s valves against their seats. 


ve Both valves must be closed to hold air 
pressure. 


4, Depress the valve spring using Spring. Com- 
pressor Tool T74P-6565-A, or equivalent. Re- 
move the locks, spring retainer, spring and 
seal. 

. Fasten a rubberband or string to the valve 
key groove to prevent losing a valve if a 
valve is opened or the air pressure drops. 

LOCKS 


pErAINER > GD 
ie 


a 





— SPRING 
AIR PRESSURE AND 
HOLDS VALVE SEAT 
CLOSED SEAL 
(A9001-A 






To install the valve springs and seals, refer to 
Base Procedure 11—Assembly. ~ 
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BASE PROCEDURE 12—DISASSEMBLY 


TIMING BELT REMOVAL 


First complete: 

* Base Procedure 5—Disassembly, Drive Belts 
Removal 

« Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 

« Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 

« Base Procedure 14—Disassembly,. Crank- 
shaft Damper and Pulley Removal 





Then, proceed with the following: 
SPECIAL SERVICE TOOL REQUIRED: 


Camshaft Belt Tensioner Tool T74P-6254-A 


1. Loosen the timing belt tensioner adjustment 
bolt. 






TENSIONER 
PULLEY 

fj) AND BEARING 
ASSEMBLY 


A9008-A, 











2. Using Camshaft Belt Tensioner Tool T74P- 
6254-A, pry the tensioner away from the tim- 
ing belt. 


While holding the tensioner away from the 
belt, secure it in the released position by 
tightening the belt tensioner adjustment 


BELT TENSION 
RELEASING TOOL 
T74P-6254-A 


3, Remove the timing belt. 


TIMING 
BELT 
—6268 





‘9010-8 





To install the timing belt, refer to Base Pro- 
cedure 12—Assembly. 
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BASE PROCEDURE 13—DISASSEMBLY 
CAMSHAFT SPROCKET OR SEAL REMOVAL 


First complete: 

¢ Base Procedure 5—Disassembly, Drive Belts 
Removal 

e Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 

* Base Procedure 7—Disassembly, Timing Belt 


Cover Removal 
Base Procedure 14—Disassembly, Crank- 


shaft Damper and Pulley Removal 
Base Procedure 12—Disassembly, Timing 


Belt Removal 





Then, proceed with the following: 


SPECIAL SERVICE TOOLS REQUIRED: 
Cam Sprocket Holding/Removing 174P-6256-B 
Tool 


Front Cover Seal Remover T74P-6700-B 


1, Remove the camshaft sprocket, using Cam 
Sprocket Holding/Removing Tool T74P- 
6256-B, or equivalent. 





CAM SPROCKET 
HOLDING/REMOVING 
TOOL 

T74P-6256-B 








2. Remove the camshaft sprocket belt guide. 











3. Remove the camshaft seal, using Front Cover 
Seal Remover 174P-6700-B, or equivalent. 
~~ ww 








FRONT COVER 
SEAL REMOVER 
‘T74P-6700-B 








A9011-A, 





A3749.1D 








To install the camshaft sprocket or seal, 
refer to Base Procedure 13—Assembly. 
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ENGINE COMPONENT DISASSEMBLY 


— 
BASE PROCEDURE 14—DISASSEMBLY 
CRANKSHAFT DAMPER AND PULLEY 
REMOVAL 


First complete: 


* Base Procedure 5—Disassembly, Drive Belts 
Removal 








Then, proceed with the following: 


SPECIAL SERVICE TOOL REQUIRED: 


Crankshaft Damper Remover 174P-6312-A 


1. Remove the crankshaft damper and pulley 
bolt. 


2. Using Crankshaft Damper. Remover T74P- 
6312-A, or equivalent, remove the 
crankshaft damper and pulley. 


CRANKSHAFT 
DAMPER 
REMOVER 
T74P-6312-A, 








To install the crankshaft damper and pulley, 
refer to Base Procedure 14—Assembly. 








BASE PROCEDURE 15—DISASSEMBLY 
TIMING BELT TENSIONER REMOVAL 


First complete: 

* Base Procedure 5—Disassembly, Drive Belts 
Removal 

* Base. Procedure 6—Disassembly, Water 
Pump Pulley Removal 

* Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 

« Base Procedure 14—Disassembly, Crank- 
shaft Damper and Pulley Removal 

* Base Procedure 12—Disassembly, Timing 
Belt Removal 





Then, proceed with the following: 


1. Remove the timing belt tensioner adjust- 
ment and spring retaining bolts. 





ADJUSTMENT 
LOCK BOLT 


TENSIONER 


AB422-4 


2. Remove the timing belt tensioner. 









To install the belt tensioner, refer to Base 
Procedure 15—Assembly. 
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BASE PROCEDURE 16—DISASSEMBLY 


AUXILIARY SHAFT SPROCKET 
SEAL OR SHAFT REMOVAL 


First complete: 


© Base Procedure 5—Disassembly, Drive Belts 
Removal 

® Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 

e Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 

¢ Base Procedure 14—Disassembly, Crank+ 
shaft Damper and Pulley Removal 


¢ Base Procedure 12—Disassembly, Timing 
Belt Removal 





=P 
Then, proceed with the following: 


SPECIAL SERVICE TOOLS REQUIRED: 


Cam Sprocket Holding! T74P-6256-B 
Removing Tool 
Front Cover Seal Remover T74P-6700-B 


1. Remove the auxiliary shaft sprocket using 
Camshaft Sprocket Holding/Removing Too! 
T74P-6256-B. 





SPROCKET 
SPROCKET Ee 4) 
RETAINING LAE 
BOLT AND 


AUXILIARY 
SHAFT 





‘A8423-8 


CAM SPROCKET 


HOLDING/REMOVING 
TOOL T74P.6256.B 











2. Remove the auxiliary shaft seal using Front 
Cover Seal Remover T74P-6700-B, or 
equivalent. 






FRONT COVER 
SEAL REMOVER 
T74P-6700-B 


ABA2A-A 





3. Remove the auxiliary shaft cover. 


RETAINING 
PLATE 






AUXILIARY 
SHAFT 


COVER AB425-8 


4. Remove the auxiliary shaft, being careful not 
to scratch the bearings. 


tt 


| 


To install the auxiliary shaft sprocket or 
seal, refer to Base Procedure 16—Assembly. 
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BASE PROCEDURE 17—DISASSEMBLY 
CRANKSHAFT SPROCKET, FRONT COVER 
SEAL OR COVER REMOVAL 


First complete: 


* Base Procedure 5— Disassembly, Drive Belts 
Removal 

* Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 

* Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 


* Base Procedure 14—Disassembly, Crank- 
shaft Damper and Pulley Removal 

* Base Procedure 12—Disassembly, Timing 
Belt Removal 





2. Remove the front cover seal, using Front 
Cover Seal Remover T74P-6700-B, or 
equivalent. 








CRANKSHAFT 
FRONT COVER 


ENGINE 
FRONT 
COVER 


‘Ag436-A 





Then, proceed with the following: 


SPECIAL SERVICE TOOLS REQUIRED: 
Crankshaft Sprocket Remover 174P-6306-A 


Front Cover Seal T74P-6700-B 
Remover 


1. Remove the crankshaft sprocket, using 
Crankshaft Sprocket Remover T74P-6306-A, 
or equivalent. 


CRANKSHAFT 
SPROCKET 





SPROCKET 
REMOVER 
T74P-6306-A 











3. Remove the engine front cover. 


ENGINE 
FRONT COVER 






ABA37-A 





To install the crankshaft sprocket, front 
cover seal or front cover, refer to Base Pro- 
cedure 17—Assembly, in this section 


[| 
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BASE PROCEDURE 18—DISASSEMBLY 

TIMING BELT INNER COVER REMOVAL 

First complete: 

* Base Procedure 5—Disassembly, Drive Belts 
Removal 

* Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 

* Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 

e Base Procedure 14—Disassembly, Crank- 
shaft Damper and Pulley Removal 

* Base Procedure 12—Disassembly, Timing 
Belt Removal 

« Base Procedure 13—Disassembly, Camshaft 
Sprocket Removal 

* Base Procedure 15—Disassembly, Timing 
Belt Tensioner Removal 

* Base Procedure 16—Disassembly, Auxiliary 
Sprocket Removal 


Ld 





Then, proceed with the following: 


1. Remove the attaching bolts and the timing 
belt inner cover. 





INNER BELT COVER 
—6E005 AB438-A 


To install the timing beit Inner cover, refer 
to Base Procedure 18—Assembly. 

















BASE PROCEDURE 19—DISASSEMBLY 
EXHAUST MANIFOLD REMOVAL 


1, Loosen the cap on the coolant expansion 
tank. Drain the coolant from the radiator. 
If necessary, refer to Section 27-03 for the 
radiator drain location. 






EXPANSION 


TANK BRESSURE CAP 


ABA07-A 








2. Remove the heater return hose at the water 
pump. 


HEATER SUPPLY 





HEATER 
RETURN HOSE 


A8450-A 








/ 
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BASE PROCEDURE 19—DISASSEMBLY 
EXHAUST MANIFOLD REMOVAL (Continued) 


3..Remove the screw attaching the coolant 
pipe routing bracket to the right front side 
of the valve cover. 


COOLANT PIPES 
RETAINING CLIP SCREW “\_ 
7 


> | 


4. Disconnect the coolant pipe-to-expansion 
tank hose at the coolant pipe. 





HEATER RETURN LINE 





TURBOCHARGER COOLANT 
OUTLET HOSE 


AS90128 











5. Disconnect the turbocharger oil supply line 
at the turbocharger. 


TURBOCHARGER 
4661-8 


FITTING 













6. Disconnect the turbocharger coolant sup- 
ply and return tube at the turbocharger. 


COOLANT 
OUTLET 
TUBE 





vases-A 





CHARGER 
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BASE PROCEDURE 19—DISASSEMBLY 
EXHAUST MANIFOLD REMOVAL (Continued) 


7. Disconnect the PCV tube at the turbo air in- 
let adapter. 


TURBOCHARGER 


INLET 
FITTING 





8. Remove the turbo-to-exhaust manifold at- 
taching nuts, } 


UPPER 
RETAINING NUT 


A 


TURBOCHARGER 
ASSEMBLY 


foe 

















9, Remove the turbo support bracket. 
TURBOCHARGER ASSEMBLY 









Fan! 


SUPPORT 
BRACKET 


RETAINING 
BOLT 


10. Remove the exhaust manifold-to-cylinder 
head attaching bolts. 





11. Remove the exhaust manifold. 


EXHAUST 
MANIFOLD 
9428 














To install the exhaust manifold, refer to 
Base Procedure 19—Assembly. 
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BASE PROCEDURE 20—DISASSEMBLY 
UPPER INTAKE MANIFOLD REMOVAL 


Refer to Section 24-29 for a complete descrip- 
tion of upper intake manifold removal and in- 
stallation procedure. 





BASE PROCEDURE 21—DISASSEMBLY 
FUEL SUPPLY MANIFOLD REMOVAL 










Refer to Section 24-29 for a complete descrip- 
tion of the fuel supply manifold removal and in- 
Stallation procedure. 





BASE PROCEDURE 22—DISASSEMBLY 
LOWER INTAKE MANIFOLD REMOVAL 


Refer to Section 24-29 for a complete descrip- 
tion of the lower intake manifold removal and 
installation procedure. 









BASE PROCEDURE 23—DISASSEMBLY 
CYLINDER HEAD REMOVAL 


First complete: 


Base Procedure 5—Disassembly, Drive Belts 
Removal 


Base Procedure 6—Disassembly, Water 
Pump Pulley Removal 

Base Procedure 7—Disassembly, Timing 
Belt Cover Removal 

Base Procedure 14—Disassembly, Crank- 
shaft Damper and Pulley Removal 


Base Procedure 9—Disassembly, Rocker 
Arm Cover Removal 


Base Procedure 12—Disassembly, Timing 
Belt Removal 


Base Procedure 13—Disassembly, Camshaft 
Sprocket Removal 
















e Base Procedure 15—Disassembly, Timing 
Belt Tensioner Removal ~ 





¢ Base Procedure 18—Disassembly, Timing 
Belt Inner Cover Removal 


Then, proceed with the following: 

1. Remove the alternator and mounting 
bracket-to-cylinder head bolts. 

2. Remove the exhaust manifold-to-cylinder 
head bolts. 





EXHAUST 
MANIFOLD 
—9428 


3. Remove the timing belt tensioner spring 
stop stud from the cylinder head. 


SPRING 
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Engine 


21-05-43 





4, Remove the cylinder head attaching bolts. 
5. Remove the cylinder head. 


M12 X 100.0 
LONG BOLT! 





FRONT OF 
ENGINE 


A8439-4 








To install the cylinder head, refer to Base Procedure 
23—Assembly. 








- 


Base Procedure 24—Disassembly Oil 
Filter and Cooler Removal 


SPECIAL SERVICE TOOL REQUIRED: 
Oil Filter Wrench D78L-6731-B 
1. Drain the cooling system. 


2, Remove the oil filter using Oil Filter Wrench 
D79L-6731-B, or equivalent. 


3. Remove the oil cooler water hoses at the oil 
cooler. 


4. Remove the oil filter adapter bolt and adapter. 






OIL FILTER 
ADAPTER 


ADAPTER OIL 
BOLT Goocen COOLER 
d BOLT 
Se 
ARA4zA 


9. Hemove the oll cooler bolt and cooler. 








To install the oil cooler and filter, refer to Base 
Procedure 24—Assembly. 
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Engine 


21-05-44 








Base Procedure 25—Disassembly Oil 
Separator Removal 
First complete: 


« Base Procedure 21—Disassembly, Fue! Charging 
Assembly Removal. Refer to Section 24-29. 


ec, 





Then proceed with the following: 
1. Disconnect the hose from the oil separator. 


2. Pry the oil separator from the cylinder block. 
Loctite is used to retain the separator in the 
block, so extra care should be used during 
removal. 


PCV HOSE 
CONNECTION on 


SEPARATOR 


LOCATION 











To install the oil separator, refer to Base Procedure 
25—Assembly. 











Base Procedure 26—Disassembly Oil Pan/ ‘| 
Gasket Removal 


1. Disconnect the battery negative cable. 


BATTERY 
NEGATIVE 
POST 


10321 















2. Separate the oil level sensor wiring connector 
and remove the engine oil level dipstick. 


NOTE: Electrical connector at oil dipstick 
applies to all units built prior to 3-9-87. 






SENSOR 
CONNECTOR 





8379-4, 
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BASE PROCEDURE 26—DISASSEMBLY 
OIL PAN/GASKET REMOVAL (Continued) 


3. Install a suitable engine support fixture. 





ENGINE 
SUPPORT BAR 
D79P-6000-B 


4. Raise the vehicle. 
5. Drain the engine oil. 





6. Remove the starter. If necessary, refer to 
Section 28-02, 


STARTER 
MOTOR 
TERMINAL 


REPAIR 
SUPPORT 
BRACKET 


BRACE (TRANSMISSION 
CASE TO CYLINDER BLOCK) 


STARTER 
ATTACHING 


BOLTS J3024-A 










7. Remove the pinch bolt at the steering 
column-to-steering gear coupling. 










STEERING 
COLUMN 


STEERING 


8. Remove the attaching nuts from the engine 
mount studs to the crossmember. 







ENGINE MOUNT 


RIGHT HAND 


See MOUNT SHOWN 
A-B454-A 














21-05-46 ENGINE 21-05-46 
ENGINE COMPONENT DISASSEMBLY 
BASE PROCEDURE 26—DISASSEMBLY 14, Position a transmission jack under the 
OIL PAN/GASKET REMOVAL (Continued) crossmember. 
‘ to-si il at- 
9. Lower the vehicle. 15. Renate con ‘o-side rail ai 


10. Using the support fixture, raise the engine 
as far as possible. 


11. Raise the vehicle. 


12. Remove the steering gear-to-crossmember 
attaching bolts. 









STEERING 
cg 7 


Giza. | 





13. Disengage the steering gear from the steer- 
ing column and pull. forward, away from the 
crossmember, 

Use care to prevent stretching or bending 
the power steering gear hoses and lines. 








STEERING 
GEAR 


i ale oh Gementaay tf 











CROSSMEMBER 
TO SIDEMEMBER 
ATTACHING 
BOLTS 
F 4140-4 





16. Lower the transmission jack and cross- 
member. 


17. Remove the oil pan attaching bolts and the 
oil pan. 


To install the oil pan, refer to Base Proce- 








dure 26—Assembly. 
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BASE PROCEDURE 27—DISASSEMBLY 
OIL PUMP REMOVAL 


First complete the following: 


* Base Procedure 26—Disassembly, Oil Pan 
Removal 


Then, proceed with the following: 
1. Remove the oil pickup tube and screen sup- 
port bracket nut from the No. 4 main bear- 
ing cap. . 
2. Remove the two oll pump attaching screws 
and remove the oil pump. 





6A618—SHAFT ASSEMBLY 
OIL PUMP INTERMEDIATE 


MB x 25.0 LONG 
SCREW AND WASHER 
2 PLACES 


BRACKET 
M10 NUT 





6600 


WASHER OIL PUMP 


9.52 MM (.375 IN.) 


3. Remove the oil pump intermediate shaft. 


To install the oil pump, refer to Base Procedure 
27—Disassembly. 




































BASE PROCEDURE 28—DISASSEMBLY 
FLYWHEEL REMOVAL 


First complete the following: 


« Remove the transmission. If equipped with a 

manual transmission, refer to Section 16-33. 
lf equipped with an automatic transmission, 
refer to Section 17-03. 


Then, proceed with the following: 


1. If equipped with a manual transmission, 
remove the clutch pressure and friction 
plates. Refer to Section 16-02. 


2. Remove the flywheel-to-crankshaft attach- 
ing bolts and remove the flywheel. 









CRANKSHAFT 


PRESSURE 
PLATE 






CLUTCH 
pisc PRESSURE 


PLATE 


A9015-A 





To install the flywheel, refer to Base Pro- 
cedure 29—Assembly. 
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5. Remove the connecting rod nuts. 






BASE PROCEDURE 29—DISASSEMBLY 
CONNECTING ROD AND PISTON REMOVAL 








6. Remove the rod cap and bearing half. 






First complete: 
* Base Procedure 23—Disassembly, Cylinder 
Head Removal 


° Base Procedure 26—Disassembly, Oi] Pan 
Removal 


PISTON 






Then, proceed with the following: 





SPECIAL SERVICE TOOLS REQUIRED: 
Cylinder Ridge Reamer T64L-6011-EA 


1. Turn the crankshaft until the connecting 
rod to be removed is in a down position. 

2. Remove the carbon from the upper portion 
of the cylinder bore. If a ridge can be felt or 
seen at the top of the bore, it must be 
removed. 

3. If necessary, install the Cylinder Ridge 

Reamer T64L-6011-EA, or equivalent, in the 
cylinder bore. 
Following directions of the ridge reamer 
manufacturer, remove the ridge until the 
bore is straight to the top edge of the 
cylinder. 





T64L-6011-EA 7. Using a hammer handle or piece of wood or 
RIDGE plastic, tap the rod and piston upward until 
the piston rings clear the top of the cylinder 
block. 





8. Remove the rod and piston assembly from 
the top of the cylinder bore. 





9. Repeat Steps 1 through 8 as required. 








To install the connecting rod and piston, 
refer to Base Procedure 29—Assembly, In 
4. Repeat steps 1 through 3 as necessary. this section. 
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BASE PROCEDURE 30—DISASSEMBLY 
CRANKSHAFT MAIN BEARING 
INSERTS REMOVAL 


First complete the following: 


© Remove the starter. Refer to Section 28-02. 


Base Procedure 26—Disassembly, Oil Pan 
Removal 


Base Procedure 27—Disassembly, Oi! Pump 
Removal 





Then, proceed with the following: 


1. Remove the main bearing cap attaching 
bolts. 


r 
Of -iaskien 
BLOCK 































F 

CAUTION: If bearing inserts are to be replaced 
with the engine in the vehicle, keep at least two 
main bearing caps tight while servicing the 
others. 


2. Remove the main bearing caps and bearing 
inserts. 


3. Remove the upper bearing inserts, using a 
bearing removing tool or a bent cotter key. 
Insert the tool or key in the crankshaft Jour- 
nal oil hole and turn the crankshaft in the 
normal direction of rotation to remove the 
upper bearing half. 


BEND HEAD TO FOLLOW 
CONTOUR OF JOURNAL 





7164-INCH COTTER PIN 


ARAAT-A 


CAUTION: Always turn the crankshaft clock- 
wise, which Is the normal direction of rotation. 
Reverse rotation may cause the timing belts to 
Jump time due to the arrangement of the belt 
tensioner. 


4, If the bearing clearance is to be measured 
in the vehicle with Plastigage, then support 
the crankshaft with a piece of wood and a 
jack, or a false reading may result. 





To install the main bearing inserts, refer to 
Base Procedure 30—Assembly. 
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BASE PROCEDURE 31—DISASSEMBLY 
CRANKSHAFT REMOVAL 


First complete the following: 
« Remove the engine. If necessary, refer to the 
procedure In this section. 


Base Procedure 23—Disassembly, Cylinder 
Head Removal 

Base Procedure 26—Disassembly, Oil Pan 
Removal 

Base Procedure 27—Disassembly, Oil Pump 
Removal 

Base Procedure 29—Disassembly, Connec- 
ting Rod and Piston Removal 

Base Procedure 28—Disassembly, Flywheel 
Removal 





Then, proceed with the following: 


1. Remove the main bearing caps. 


2. Remove the crankshaft, being careful not to 
damage the bearing journals. 


To install the crankshaft, refer to Base Pro- 
cedure 31—Assembly. 





BASE PROCEDURE 32—DISASSEMBLY 
CRANKSHAFT REAR OIL SEAL REMOVAL 


First complete the following: 





© Remove the transmission. If equipped with a 
manual transmission, refer to Section 16-33. 
If equipped with an automatic transmission, 
refer to Section 17-03. 


* Base Procedure 28—Disassembly, Flywheel 
Removal 


ct I 


Then, proceed with the following: 


1. Punch a small hole in the metal portion of 
the rear face of the seal. 


2. Install a sheet metal screw in the punched 
hole. 


3. With the aid of a slide hammer or roll head 
pry bar, remove the seal. 


CYLINDER BLOCK 
6010 CRANKSHAFT 
6303 

















( FRONT OF ENGINE 


REAR OIL SEAL 
—6701 


A9017-A\ 


To install the crankshaft rear oil seal, refer 
to Base Procedure 32—Assembly. 
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BASE PROCEDURE 32—ASSEMBLY 


CRANKSHAFT REAR OIL SEAL 
INSTALLATION 


SPECIAL SERVICE TOOL REQUIRED: 


Rear Main Seal Installer T82L-6701-A 


1. Clean the seal groove and the seal surface 
of the crankshaft. 

2. Apply engine oil, XO-10-40-QSP, to the inte- 
rior sealing lip of the seal and to the crank- 
shaft seal surface. 


3. Position seal onto Installer Tool T82L-6701-A. 


CRANKSHAFT 
—6303 


CYLINDER BLOCK 
—6010 


REAR OIL 
EAL 


INSTALLATION TOOL 
Af T82L-6701-A , 
(9020-0 
4. Using two bolts supplied with the tool, or 
two flywheel bolts, pull the seal and tool 
onto the crankshaft by alternately tighten- 
ing the bolts. Remove the bolts ‘and the 
tool. 

















Then complete: 

* Base Procedure 28—Assembly, Flywheel 
installation 

* Install the transmission. If equipped with 

a manual transmission, refer to Section 

16-33. If equipped with an automatic 

transmission, refer to Section 17-03. 


BASE PROCEDURE 31—ASSEMBLY 


CRANKSHAFT INSTALLATION 


1. After cleaning, inspecting and measuring 
the crankshaft (as described later in this 
section) install the proper size bearings in 
the cylinder block and bearing caps. 


Install the crankshaft. Use Plastigage to 
measure the clearance. Follow the instruc- 
tions on the package. The clearance should 
be 0.020 to 0.066 mm (0.0008 to 0.0026 in.). 


PLASTIGAGE 


JOURNAL 


2. Be sure the bearing caps are in their proper 
position. Install the.main bearing caps and 
tighten the bolts to 68 to 61 N-m(50 to 60 
Ib-ft). 


After each cap is tightened, check to see 
and feel that the crankshaft can be rotated 
by hand. If not, remove that bearing cap and 
investigate for the source of interference. 
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BASE PROCEDURE 31—ASSEMBLY 
CRANKSHAFT INSTALLATION (Continued) 


3. Torque all main bearing caps to 101 to 115 
“N-m (75 to 85 Ib-ft). Check again for crank- 
shaft rotation, 


TORQUE 
WRENCH 


4, Remove the rear main bearing cap. Apply a 
1/8 in. bead of D6AZ-19562-A or B sealer 
across the main bearing cap to cylinder 
block surface. 


‘SEALER (2) PLACES. 
D6AZ-19562-A 


NOTE: Do not apply sealer onto bearing or rear 
seal surface of the crankshaft. 


5. Install the rear cap and torque to 101 to 115 
N-m (75 to 86 Ib-ft) in two steps. 


Then complete: 


Base Procedure 29—Assembly, Connec- 
ting Rods and Piston Installation 


Base Procedure 27—Assembly, Oil Pump 
Installation 


Base Procedure 32—Assembly, Crank- 
shaft Rear Oll Seal Installation 


Base Procedure 26—Assembly, Ol] Pan 
Installation ’ 


Base Procedure 28—Assembly, Flywheel 
Installation 


Base Procedure 23—Assembly, Cylinder 
Head Installation 


Install the engine. If necessary, refer to 
the procedure In this section. 
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BASE PROCEDURE 30—ASSEMBLY 


CRANKSHAFT MAIN BEARINGS 
INSTALLATION 


1. If the bearing clearance is to be measured 
in the chassis with Plastigage, support the 
crankshaft with a plece of wood and a Jack, 
or a false reading may result. 


. After inspecting the crankshaft for nicks, 
scoring and wear, measure the crankshaft 
to select the proper bearing to crankshaft 
clearance (described later in this section). 
The clearance should be 0.020 to 0.066 mm 
(.0008 to .0026 in.). 


Always keep at least two bearings and bear- 


ing caps tight while measuring the others. 


PLASTIGAGE 


MEASURING 


JOURNAL 











3. Install the new bearings in the caps and cyl- 
inder block, matching the bearing tangs 
with the notch in the cap and block. 


LOCKING TANGS 
AND SLOTS 







MAIN 
BEARING 
INSERTS: 


ABAEG-A 





4. Use a bearing installing tool or a bont oottor 
key to help install the upper bearing half. 


BEND HEAD TO FOLLOW 
CONTOUR OF JOURNAL 


7164-INCH COTTER PIN 


CAUTION: Always turn the engine In the normal 
direction of rotation to prevent the timing belt 
from Jumping out of time and to prevent dam- 
age to the main bearings. 
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BASE PROCEDURE 30—ASSEMBLY 


CRANKSHAFT MAIN BEARINGS 
INSTALLATION (Continued) 






5. Be sure the bearing caps are in their proper 
position. Install the main bearing caps and 
tighten the bolts to 68 to 81 N-m (50 to 60 
Ib-ft). 








NO. 3. 
MAIN BEARING 
CAPS. ‘AND ARROWS =~ 






After each cap is tightened, check to see 
and feel that the crankshaft can be rotated 
by hand. If not, remove that bearing cap and 
investigate for the source of Interference. 












6. Torquo all main bearing caps to 101:+to 115 
N-m (75 to 85:Ib-ft). Check again for crank- 
shaft rotation. 


TORQUE 
WRENCH 















7. Remove the rear main bearing cap. Apply a 
1/8 in. bead of D6AZ-19562-A or -B sealer 
across the main bearing cap to cylinder 
block surface. 










SEALER (2) PLACES 
_D6AZ-19562.A 











NOTE: Do not apply sealer onto bearing or rear 
seal surface of the crankshaft. 


8. Install the rear cap and torque to 101 to 115 
N:m (75 to 85:Ib-ft) in two-steps. 








Then complete: 


* Base Procedure 27—Assembly, Oil Pump 
Installation 





*° Base Procedure 26—Assembly, Oil Pan 
Installation 











24-05-55 ENGINE 21-05-55 





ENGINE COMPONENT ASSEMBLY 


BASE PROCEDURE 29—ASSEMBLY 


CONNECTING ROD AND PISTON 
‘HAND START UNTIL FLUSH WITH 
INSTACEATION TOP OF BOLT, THEN TIGHTEN IN 


1. Install the proper size connecting rod bear- 
ing half into the connecting rod and coat it 
with engine oil. The installed connecting 
rod bearing to crankshaft clearance should 5 
be 0.020 to 0.066 mm (.0008 to .0026 in.). ROD BEARING \, : 


. Properly space the piston ring gaps; dip the =H. 
piston in engine oil XO-10-40-OSP and install 
and tighten the piston ring compressor tool. i 





{ \ o 
OIL—ALL CRANKSHAFT ' Y 
PIN JOURNALS Zc 
TS OIL ROD AND CAP BEARINGS 


AFTER BEARING ASSEMBLY 


PISTON AND EGP. OIL PISTON RINGS 


PRIOR TO PISTON 
INSTALLATION 


\ COAT ALL CYLINDER BORE SURFACES 
SEGMENT GAPS TO BE APPROXIMATELY WITH OIL PRIOR TO INSTALLATION OF 
80° AWAY FROM EXPANDER GAP AND PISTON AND ROD ASSEMBLY 
NOT IN AREA OF SKIRT A 


PISTON NOTCH TO FRONT 
OF ENGINE AT INSTALLATION 


INSTALL PISTON INTO BLOCK 
WITH RING GAPS AS FOLLOWS: 
EXPANDER—TO FRONT OF PISTON 
SEGMENT—TO REAR OF PISTON 
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BASE PROCEDURE 29—ASSEMBLY 


CONNECTING ROD AND PISTON 
INSTALLATION (Continued) 


3. Slip two pieces of snug-fitting rubber hose 
over the connecting rod bolts to prevent 
bolt-to-crankshaft journal contact during 
installation. 


PISTON AND 
CONNECTING ROD 


RUBBER 
HOSE 


4, Start the connecting rod/piston assembly 
into the cylinder bore, keeping the notch or 
arrow in the piston top toward the front of 
the engine. Be sure the connecting rod 
number and cylinder bore numbers match. 
Cylinder numbering starts at the front of the 
engine. 








5. Using a hammer handle or piece of wood, 
tap the piston/rod assembly into the. cylin- 
der bore. Guide the rod bolts over the crank- 
shaft journal. Remove the rubber hose from 
the bolts. 

6. Insert the proper size bearing half into the 
connecting rod cap. Install the cap, making 
sure that the number on the cap and rod are 
on the same side and that they match. 


CONNECTING ROD 
MATCHING NUMBERS 





7. Install the rod nuts and torque evenly in two. 
steps. During the first step, tighten to 34 to 
41.N-m (25 to 30 Ib-ft); during the final step, 
torque to 41 to 49 N-m (30 to 36 Ib-ft). Repeat 


steps 1 through 7 as necessary on the 
remainder of the rod/piston assemblies. 


Fa eee | ere ee 
Then complete: 





* Base Procedure 26—Assembly, Oil Pan 
Installation 

* Base Procedure. 23—Assembly, Cylinder 
Head Installation 
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BASE PROCEDURE 28—ASSEMBLY 


FLYWHEEL OR DRIVE PLATE 
INSTALLATION 


41, Install the flywheel onto the crankshaft. 







CRANKSHAFT 






PRESSURE 
PLATE 


CLUTCH 
DISC PRESSURE 
PLATE 
AS0TS-A 


2. Install the crankshaft-to-flywheel bolts. 


3. Torque the bolts to 73 to 87 N-m (56 to 64 
Ib-ft). 





Then complete: 


¢ Install the clutch friction and pressure 
plate ifso equipped. Refer to Section 16-02. 


Install the engine or transmission into the 
vehicle. If equipped with a manual trans- 
mission, refer to Section 16-33. If equipped 
with an automatic transmission, refer to 
Section 17-03. 











BASE PROCEDURE 27—ASSEMBLY 
OIL PUMP INSTALLATION 


1. Install the oil pump drive shaft and retain- 
ing clip into the cylinder block guide hole or 
into the oil pump. 


OIL PUMP MUST BE 
FREE TO ROTATE 
AFTER INSTALLATION 


M10 NUT 
M8 x 25.0 LONG 98-54 Nm 
SCREW AND WASHER A z 
“19.0028 Nem 7 (28-40 LB-FT) 
(14-21 LB-FT) 
2 PLACES OiL PUMP 
NS —6600 
WASHER 






pb 9.52mm (0.375 IN.) 
ta 


™ +“ artach TO STUD 
‘ON NO. 4 MAIN 
BEARING CAP 


OIL PUMP INTERMEDIATE 
SHAFT ASSEMBLY AI760-F 
—6A618 


2. Install the pump onto the cylinder block. Be 
sure the pump drive shaft stops in position. 

3. Position the oil pump inlet tube bracket 
over the No. 4 main bearing cap stud. 

4. Install the oil pump-to-cylinder block bolts 
and torque to 19 to 28 N-m (14 to 21 4b-ft). 

5. Install the inlet tube bracket to main bear- 
ing stud washer and nut. Torque to 38 to 54 
N-m (28 to 40 Ib-ft). 





Then complete: 


* Base Procedure 26—Assembly, Oil Pan 


Installation 
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BASE PROCEDURE 26—ASSEMBLY 


OIL PAN INSTALLATION 


1. Clean the gasket surfaces on the oil pan 
and cylinder block. 


2. Apply an even coat of D7AZ-19B508-A, or 
equivalent, to the oll pan side gaskets. 


Allow the adhesive to dry past the wet stage 
and Install on the oil pan. 


3. Apply a 1/4-Inch bead of sealer D6AZ-19562- 
A or -B, or equivalent, along the seam be- 
tween the cylinder block and the front 
cover. 


ENGINE 
FRONT 
COVER \ 


4. Apply a 1/4-inch bead of sealer D6AZ-19562-A 
or -B, or equivalent, along the seam between 
the cylinder block and the rear main bearing 
cap. 


REAR MAIN 
BEARING CAP 


ScynitDeR, 


XN ee 
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BASE PROCEDURE 26—ASSEMBLY 14 DRAIN PLUG 
REINSTALLATION 
TORQUE TO 20.0-34.0 N-m 
OIL PAN INSTALLATION (Continued) (15-25 LB-FT) 





































M6 x 16.0 LONG 
SCREW & WASHER 
TIGHTEN TO 
8.0-11.0 N-m 
(6-8 LB-FT) 

(18 REQ’D) 


5. Install the oil pan end seals In the front 
cover and rear main bearing cap. 


MB x 20.0 LONG 
SCREW AND WASHER 
TORQUE TO 
11.0-13.0 Nem 
(8-10 LB-FT) 
(4-REQ’D) 


OIL PAN 
6875 


GASKET RH 

8710 
D6AZ-19562-A 
SEALER—APPLY A 
3.0 (.12) DIA x 6.4 (.25) 
3.0 MM (1/8 IN.) 
DIA x 6.4 MM (1/4 IN.) 
LONG BEAD ON EACH 
CORNER OF THE 
FRONT AND REAR 
OIL PAN SEALS 
AFTER SEALS ARE 
INSTALLED (4 REQ’D) 
SEAL FRONT 

6722 
= 

D6AZ-19562-A SEALER FRONT OF 

APPROX. 3.0 MM (1/6 IN.) ENGINE 
WIDE BASE TO JOINT OF 
BLOCK & FRONT COVER 


SEAL—REAR 
6723 


Gute Pins, 
SINGLE WRENCH 
(REO) 









NOTE: FRONT COVER CYLINDER 
REAR OIL PAN SEAL—6723 OR REAR CAP BLOCK 
SHOULD BE INSTALLED BEFORE a 
SEALER BETWEEN BLOCK AND SEAL VIEW 
‘AP TAB TYPICAL 
(4 REQ’D) ‘AB459-A 
6. Position the oil pan and install the at- Tighten the corner (M-8) attaching bolts to 
taching bolts. 11 to 13 N-m (106 to 133 Ib-in.) and the 


smailer (M-6) bolts to 8 to 11 N-m (80 to 102 
Ib-in,) beginning at hole “A” and working 
clockwise around the pan. 
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BASE PROCEDURE 26—ASSEMBLY 


OIL PAN INSTALLATION (Continued) 


7. Raise the crossmember into position and 
install the crossmember-to-side member 
attaching bolts. 








CROSSMEMBER 
TO SIDEMEMBER 
ATTACHING 
BOLTS 
F 4140-4 


Tighten the attaching bolts to 56 to 64 N-m 
(38 to 47 Ib-ft) and remove the transmission 
Jack. 



















8. Position the ‘steering gear on the cross- 
member and connect to the steering col- 
umn. Refer to Section 13-46. 


9. Install the steering gear attaching bolts and 
tighten to 15 N-m (10 lb-ft). After tightening, 
turn the bolts an additional 90°. 


ATTACHING 
BOLT 


CROSSMEMBER 


STEERING 





TIGHTEN 
TO 15N-m 
(10 LB-FT) 
AND THEN 
TURN 90° 


4260-4 
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10. Tighten the steering column-to-gear pinch bolt 
to 16 to 20 N-m (12 to 15 lb-ft). 










STEERING 
COLUMN 










if 


= 
= x COUPLING 

“\ 46-8 

—\EE5 

ERING 


=r 
a 
« 


STE! 
GEAR 


Gazas.a 








11. Lower the vehicle. 


12. Remove the engine support fixture and raise 
the vehicle. 





SUPPORT BAR =~ 
D79P.6000-8. ~~~ SV 8426-8 
i ee, 


— 








13, Install the engine mount attaching nuts. 


Tighten the attaching nuts to 68 to 95 N-m (50 
to 70 Ib-ft). 


ENGINE MOUNT 





° 
RIGHT HAND 
MOUNT SHOWN 


A-BA54-A, 








14. Install the starter. If nececeary, rofor to Sootion 
28-02. 


HEAT 
SHIELD 









STARTER 
MOTOR 


SUPPORT 
TERMINAL 


BRACKET 


BRACE (TRANSMISSION 
CASE TO CYLINDER BLOCK) 


STARTER 
ATTACHING 
BOLTS 


13024-4 


senaemmes! 











REV, 08/87 
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Engine 


21-05-62 





15. Lower the vehicle. 


16. Fill the crankcase to the correct level with the 
specified engine oil. 


17. Connect the oil level sensor wiring. 


NOTE: Electrical connector at oil dipstick 
applies to all units built prior to 3-9-87. 





LOW OIL. 
SENSOR 
CONNECTOR 





we OIL DIPSTICK 


, 


A8309-A 








18. Connect the battery cable. 





19. Start the engine and check for oil leaks along 
the edge of the oil pan. 








Base Procedure 25—Assembly Oil 
Separator Installation. 


1. Check the oil separator for cleanliness. 


2. Position and install the oi! separator. Press it 
into the cylinder block until it is bottomed in its 
hole. 


PCV HOSE 
CONNECTION 
LOCATION 


OL, 
SEPARATOR 





A9021.4 


3. Connect the PCV hose to the nipple on the front 
of the separator. 








Then complete: 


« Base Procedure 21—Assembly, Fuel Charging 
Assembly Inislallation 











REV, 06/87 
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2. 





Base Procedure 24—Assembly 
Oil Filter and Cooler Installation 


PECIAL SERVICE TOOL REQUIRED: 


Oil Filter Wrench D79L-6731-B 
1. 


Be sure all parts are clean. Coat all gasket 
surfaces with engine oil. 


Ifnecessary, install a 3/4-in. pipe nipple into the 
cylinder block and torque to 28 to 35 N-m (20 to 
25 lb-ft). 


Install the gasket and the oil cooler. Start the oil 
cooler insert bolt. 1orque the insert bolt to 54 to 
68 N-m (40 to 50 lb-ft). 






OIL FILTER 
ADAPTER 
OR) 
ADAPTER ol 
BOLT COOLER COOLER 
A BOLT 
“ FILTER AIMED 
ao AT 4:00 POSITION 
NS) 
S, 
\ 
‘ AB4SZ-6 
4, Install the oil filter adapter gasket and the 


adapter. Start the adapter bolt. Torque the bolt 
to 54 to 68 N-m (40 to 50 Ib-ft). The oil filter 
adapter plate must be installed to the oil cooler 
with the filter aimed toward the 4 o'clock 
position. Failure to install the oil filter adapter 
plate at this specified angle can result in the oil 
filter contacting the rear engine boss, which 
could puncture the filter. 


Install the new oil filter by hand until the filter 
gasket contacts the filter adapter. Turn the filter 
an additional one-half turn, using D79L-6731-B, 
or equivalent, if necessary. An optional method 
is to torque the filter to 10 to 14 N-m (95 to 125 
Ib-in.). 


Install the oil cooler coolant hoses onto the oil 
cooler. 


Check engine oil level and add XO-10-40-QSO 
oil to the full level on the dipstick. The system 
holds 4.75 liters or 5 quarts including the filter, 


Fill the cooling system. 











Base Procedure 23—Assembly 
Cylinder Head Installation 


1. Be sure the cylinder head and cylinder block 
gasket surfaces are clean. 


2. Position a new cylinder head gasket on the 
block. It is marked ''Front-Up" on one side. 


3. Lower the cylinder head assembly onto the 
cylinder block. Be sure the head fits over the 
two dowels on the head surface of the block. 


4, Install the rocker arm cover gasket onto the 
cover using D7AZ-198508-A contact cement, 
or equivalent, and set the cover aside. 


5. Oil the cylinder head bolts and install them in 
the cylinder head. Torque them in two steps. 
During the first step, tighten to 68 to 81 N-m (50 
to 60 lb-ft); during the final step, tighten to 108 
to 122 N-m (80 to 90 lb-ft). Be sure to torque 
them in the proper sequence. 


TORQUE HEAD BOLTS 
IN THIS SEQUENCE 


M12 X 100.0 
LONG BOLT 





—6250 


FRONT OF 
ENGINE 


10320 








REV nA/AA 
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Engine 


ENGINE COMPONENT ASSEMBLY (Continued) 


21-05-64 











7. 





6. 





Install the timing belt tensioner spring stop stud 
into the cylinder head. Torque it to 19 to 29N-m 
(14 to 21 lb-ft). 


SPRING 





ADJUSTMENT 
LOCK BOLT 


Position the exhaust manifold on the cylinder 
head and install the attaching bolts. 


EXHAUST 
MANIFOLD 
9428 


A10316 








te ee oll 


eT 


8. Torque them in two steps. During the first step, 
tighten to 7 to 9 N-m (5 to 7 lb-ft); during the 
final step, tighten to 23 to 31 N-m (16 to 23 
lb-ft). Be sure to follow the proper torque 
sequence. 





A10315 


9. Install the alternator bracket-to-cylinder head 
bolts. 


MOUNTING 
BRACKET 





ALTERNATOR 


02828 





REV. 08/86 





21-05-65 


ENGINE COMPONENT ASSEMBLY 



























BASE PROCEDURE 23—ASSEMBLY 





CYLINDER HEAD INSTALLATION 
(Continued) 


Then complete: 


* Base Procedure 21—Assembly, Fuel 
Supply Manifold installation 


« Base Procedure 18—Assembly, Timing 
Belt Inner Cover Installation 


* Base Procedure 16—Assembly, Auxiliary 
Sprocket Installation 


Base Procedure 15—Assembly, Timing 
Belt Tensioner Installation 


Base Procedure 13—Assembly, Cam- 
shaft Sprocket or Seal Installation 


° Base Procedure 12—Assembly, Timing 
Belt Installation 


© Base Procedure 14—Assembly, Crank- 
_Shaft Damper and Pulley Installation 


* Base Procedure 7—Assembly, Timing 
Belt Cover Installation F 


* Base Procedure 6—Assembly, Water 
Pump Pulley Installation 
* Base Procedure 5—Assembly, Drive 


Belts Installation 


« Base Procedure 9—Assembly, Rocker 
Arm Cover Installation 





ENGINE 








BASE PROCEDURE 22—ASSEMBLY 
LOWER INTAKE MANIFOLD INSTALLATION 
Refer to Section. 24-29 for a complete descrip- 


tion of Lower Intake Manifold removal and 
installation. 










BASE PROCEDURE 21—ASSEMBLY 


FUEL SUPPLY MANIFOLD INSTALLATION 


Refer to Section 24-29 for a complete descrip- 
tion of the fuel supply manifold removal and in- 
stallation procedure. 








BASE PROCEDURE 20—ASSEMBLY 
UPPER INTAKE MANIFOLD INSTALLATION 


Refer to Section 24-29 for a complete descrip- 


tion of upper intake manifold removal and in- 
Stallation procedure. 


BASE PROCEDURE 19—ASSEMBLY 





EXHAUST MANIFOLD INSTALLATION 


1. Be sure the exhaust manifold and the manl- 
fold surfaces on the cylinder head are 


clean. 
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BASE PROCEDURE 19—ASSEMBLY 
EXHAUST MANIFOLD INSTALLATION 
(Continued) 


3. Install the turbocharger support bracket. 


4. Install the turbo-to-exhaust manifold nuts. 


2. Install the exhaust manifold-to-cylinder 
head bolts. Torque them in two steps. Dur- 
ing the first step, tighten to 20 to 23 N-m 
(177 to 204 Ib-in.); during the final step, 
tighten to 27 to 41 N-m (20 to 30 lb-ft). Be 
sure to follow the proper torque sequence. 


TURBOCHARGER 
ASSEMBLY 







GASKET 

TORQUE TO 
5-10 N-m 
(87-74 LB-FT) 





5. Connect the PCV tube at the turbo air inlet 
adapter. 

6. Conncet tho turbo coolant supply tube at 
the turbocharger. 

7. Connect the turbo oil supply line at the 
turbocharger. 


SHORT END 
TO EXHAUST 
MANIFOLD 


EXHAUST 
—9F485 = MANIFOLD 
9428 


FITTING TURBOCHARGER 
v4661-A 
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BASE PROCEDURE 19 —ASSEMBLY 


EXHAUST MANIFOLD INSTALLATION 
(Continued) 


8. Install the heater pipe-to-coolant expansion 
tank hose at the heater pipe. 

9. Install the coolant pipe retaining clip screw 
at the rocker arm cover. 


COOLANT PIPES 
RETAINING CLIP S! 





10. Install the coolant return hose at the water 


HEATER SUPPLY 
HOSE, 


HEATER 
RETURN HOSE 


41. Fill the cooling system. If necessary, refer 
to Section 27-03. 









BASE PROCEDURE 18—ASSEMBLY 
TIMING BELT INNER COVER INSTALLATION 












1. Install the timing belt inner cover, stud bolt 
and retaining bolts. Torque the stud bolt to 
19 to 28 N-m (14 to 21 Ib-ft) and the retaining 

bolts to 8 to 12'N-m (71 to 106 Ib-in.), 












sTUD 
BOLT 
TIGHTEN TO 

19-28 N-m 






TIGHTEN TO 
8-12 Nem 
(71-106 LB-IN.) 


INNER BELT COVER 
(005 






Ag438-A 
























Then complete: 


© Base Procedure 15—Assembly, Timing 
Belt Tensioner Installation 

* Base Procedure 13—Assembly, Cam- 
shaft Sprocket Installation 

* Base Procedure 16—Assembly, Auxiliary 
Sprocket Installation % 

« Base Procedure-12—Assembly, Timing 
Belt Installation 

* Base Procedure 14—Assembly, Crank- 
shaft Damper and Pulley Installation 

« Base Procedure 7—Assembly, Timing 
Belt Cover Installation 

« Base Procedure 6—Assembly, Water 
Pump Pulley Installation 

* Base Procedure 5—Assembly, Drive 

Belts Installation 
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ENGINE COMPONENT ASSEMBLY 


BASE PROCEDURE 17—ASSEMBLY 


CRANKSHAFT SPROCKET, FRONT COVER 
SEAL, AND COVER INSTALLATION 


SPECIAL SERVICE TOOLS REQUIRED: 


Front Seals Replacer T74P-6150-A 


Front Cover Aligner T74P-6019-B 


1. Be sure the front of the cylinder block and 
front cover are clean. 


2. Position the front cover gasket onto the 
cylinder block. Chassis or wheel bearing 
grease can be used to hold It in position. 


NOTE: It may be necessary to trim the ends of 
the oil pan to cylinder block front seal if install- 
ing a cover without replacing the oll pan gasket. 


3. Install the front cover without the seal in it. 
Start the bolts but leave them loose. 


ENGINE 
FRONT COVER 


ABAST-A 
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. Insert engine Front Cover Aligner T74P- 
6019-B, or equivalent, into the cover to align 
it with the crankshaft. Torque the bolts to 8 
to 12 N-m (6 to 9 Ib-ft). Remove the align- 
ment tool. 


FRONT 
COVER 
ALIGNER 
‘T74P-6019-B 
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ENGINE COMPONENT ASSEMBLY 


BASE PROCEDURE 17—ASSEMBLY 


CRANKSHAFT SPROCKET, FRONT COVER 
SEAL, AND COVER INSTALLATION 
(Continued) 


5. Oll the inner lip of the cover seal and install 
it using Front Seals Replacer T74P-6150-A, 
or equivalent. 


6. Thread the tool and seal onto the crank- 
shaft. With the outer nut, force the tool and 
seal toward the engine until the seal bot- 
toms in the front cover. Remove the tool. 


FRONT SEALS 
REPLACER 
T74P-6150-A 


a 


ENGINE FRONT 
COVER 


AB452-4 


7. Install the crankshaft sprocket. It should 
slip onto the crankshaft and is retained by 
the crankshaft pulley. 


Then complete: 
Base Procedure 12—Assembly, Timing 
Belt Installation 
Base Procedure 14—Assembly, Crank- 
shaft Damper and Pulley Installation 
Base Procedure 7—Assembly, Timing 
Belt Cover Installation 
Base Procedure 6—Assembly, Water 
Pump Pulley Installation 


Base Procedure 5—Assembly, Drive 
Belts Installation 


BASE PROCEDURE 16—ASSEMBLY 


AUXILIARY SHAFT SPROCKET OR SEAL 
INSTALLATION 


SPECIAL SERVICE TOOLS REQUIRED: 
Front Seals Replacer T74P-6150-A 


Cam Sprocket Holding/Removing T74P-6256-B 
Tool 


4. Be sure the auxiliary shaft and bearings are 
clean and not worn or damaged. 


2. Dip the auxiliary shaft In engine oil. 


3. Carefully install the auxiliary shaft in the 
bearing bores. Do not scratch the bearings. 


. Install the auxiliary shaft retaining plate. 


RETAINING 
PLATE 


AUXILIARY 
SHAFT 


5. Install the auxiliary shaft gasket and cover 
without the seal. Torque the bolts to 8 to 12 
N-m (71 to 106 Ib-ft). 
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ENGINE COMPONENT ASSEMBLY 


BASE PROCEDURE 16—ASSEMBLY BASE PROCEDURE 15—ASSEMBLY 


AUXILIARY SHAFT SPROCKET OR SEAL TIMING BELT TENSIONER INSTALLATION 
INSTALLATION (Continued) a 
. Be sure the timing belt tensioner and the 

6. Install the auxiliary shaft seal using Front timing sprockets are clean and not worn. 

Seals Replacer T74P-6150-A, or equivalent. . Place the timing belt tensioner and spring 
7. Install the auxiliary shaft sprocket using in position. 

Cam Sprocket Holding/Removing Tool . Install the timing belt tensioner, spring, 

T74P-6256-B, or equivalent. Remove the pivot bolt, and adjustment bolt finger tight. 

center arbor, The tool is used as a holding 

fixture. The sprocket retaining bolt presses 

the sprocket on the shaft. Torque the bolt to 

38 to 54 N-m (28 to 40 lb-ft). 


SPROCKET 
SPROCKET y 
RETAINING Lh 


AUXILIARY 
SHAFT 


CAM SPROCKET 
HOLDING/REMOVING 
TOOL T74P-6258-B ADJUSTMENT TENSIONER 
LOCK BOLT 


(A8422-A 
Then complete: 


Base Procedure 12—Assembly, Timing 


mpiete: 
Belt Installation sompP 


Base Procedure 12—Assembly, Timing 
Base Procedure 14—Assembly, Crank- Belt Installation 
shaft Damper and Pulley Installation 


4 Base Procedure 7—Assembly, Timing 
Base Procedure 7—Assembly, Timing Belt Cover Installation 
Belt Cover Installation 
Base Procedure 14—Assembly, Crank- 
shaft Damper and Pulley Installation 
Base Procedure 6—Assembly, Water 


Pump Pulley Installation Base Procedure 6—Assembly, Water 


Pump Pulley Installation 
Base Procedure 5—Assembly, Drive . 
Belts Installation Base Procedure 5—Assembly, Drive 
. Belts Installation 
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BASE PROCEDURE 14—ASSEMBLY 


CRANKSHAFT DAMPER AND PULLEY 
INSTALLATION 


1. Be sure the crankshaft damper and pulley 
are clean and not damaged. 

2. Install the damper and pulley onto. the 
crankshaft. Start the retaining bolt. 

3. Torque the bolt to 136 to 162°N-m (100 to 
120 lb-ft). 


CRANKSHAFT. \ t) 


CRANKSHAFT 
DAMPER! 
PULLEY 


TIGHTEN TO 
136-162 Nem 
(100-120 LB-FT) 


ABAETA 


CRANKSHAFT 
DAMPER/PULLEY 


BASE PROCEDURE 13—ASSEMBLY 


CAMSHAFT SPROCKET OR SEAL 
INSTALLATION 


SPECIAL SERVICE TOOLS REQUIRED: 
Cam Sprocket Holding/Removing T74P-6256-B 
Tool 


Front Seals Replacer T74P-6150-A 


1. Be sure the seal and seal surface on the 
camshaft are clean and not damaged. 

2. Lubricate the camshaft seal surface and 
the seal lip with engine oil. 


3. Install the seal onto Front Seals Replacer 
T74P-6150-A, or equivalent. 


FRONT SEALS 
REPLACER 
T74P-8150-A 


4, Thread the tool arbor into the camshaft. 


5. Turn the nut on the tool arbor until the seal 
is bottomed.in its bore in the camshaft front 
bearing tower. 


6. Remove the tool from the-camshaft. 
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BASE PROCEDURE 13—ASSEMBLY 


CAMSHAFT SPROCKET OR SEAL 
INSTALLATION (Continued) 


7. Install the camshaft sprocket belt guide. 


8. Install the camshaft sprocket using Cam 
Sprocket Holding/Removing Tool T74P- 
6256-B, or equivalent, as a holding fixture 
and the sprocket retaining bolt to push the 
sprocket onto the camshaft. 


CAM 
SPROCKET 
HOLDING/ 
REMOVING 

TOOL 


ARABIA 


Use a new camshaft sprocket bolt or Teflon 
tape when installing. Torque the sprocket 
bolt to 68 to 96 N-m (50 to 71 lb-ft). 





Then complete: 
Base Procedure 12—Assembly, Timing 
Belt Installation 


Base Procedure 7—Assembly, Timing 
Belt Cover Installation 


Base Procedure 14—Assembly, Crank- 
shaft Damper Installation 


Base Procedure 6—Assembly, Water 
Pump Pulley Installation 


Base Procedure 5—Assembly, Drive 
Belts Installation 














BASE PROCEDURE 12—ASSEMBLY 
TIMING BELT INSTALLATION 


SPECIAL SERVICE TOOL REQUIRED: 


Camshaft Belt Tensioner 
Tool 


T74P-6254-A 


1. Be sure the belt and sprockets are clean 
and not worn or damaged. 


2. With the aid of Camshaft Belt Tensioner 
Tool T74P-6254-A, or equivalent, move the 
belt tensioner to the no tension position, 
tighten the adjustment lock bolt and install 
the belt. 





CAMSHAFT 
BELT TENSIONER 
TOOL 


TT4P-6254-0 
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BASE PROCEDURE 12—ASSEMBLY 


TIMING BELT INSTALLATION (Continued) 


SPROCKET 
CAMSHAFT 6256 
TIMING MARK 
ALIGNMENT 


BELT GUIDE 
ASSEMBLY 


WASHER 
BOLT —6278 CS f SPRING 
SEALING TYPE 


oe 


ALI 
[7 SPROCKET 


FRONT OF 
ENGINE 


WASHER \ SPROCKET 


BELT 
ADJUSTMENT 6278 5256 


8288 “LOCK BOLT 
BOLT 


3. Loosen the adjustment lock bolt and allow 
the tensioner to tighten the belt. 


4. Torque the pivot bolt (in the spring) to 38 to 


54 N-m (28 to 40 Ib-ft) and the adjustment 
lock bolt to 19 to 28 N-m (14 to 21 Ib-ft). 





Then complete: 


« Base Procedure 14—Assembly, Crank- 
shaft Damper and Pulley Installation 


« Base Procedure 7—Assembly, Timing 


Belt Cover Installation 


¢ Base Procedure 6—Assembly, Water 
Pump Pulley Installation 

« Base Procedure 5—Assembly, Drive 
Belts Installation 








BASE PROCEDURE 11—ASSEMBLY 
VALVE SPRINGS AND SEALS INSTALLATION 


SPECIAL SERVICE TOOLS REQUIRED: 


T73P-6571-A 
T74P-6565-A 


Valve Seal Installer 
Valve Spring Compressor 


. Inspect the valve stems for scores, sticking, 
excess or obvious stem-to-guide clearance 
and eccentricity or wobbling when rotated. 
If any of the above conditions exist, the 
cylinder head must be removed for further 
inspection and service. If necessary, refer 
to the procedure in this section. 


2. Apply air pressure through the spark plug 
holes to hold the valves closed. Install new 
valve stem seals using Valve Seal Installer 
T73P-6571-A, or equivalent, and the plastic 

installation caps. 
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BASE PROCEDURE 11—ASSEMBLY 


VALVE SPRINGS AND SEALS INSTALLATION 
(Continued) 


PLASTIC INSTALLATION CAP TOOL T73P-6571-A 
(OIL SURFACE OF CAP SHOULD. 
TO FACILITATE CONTACT 
SEAL INSTALLATION) SHOULDER 





























STEP 2 


STEP #1— WITH VALVES IN HEAD, PLACE PLASTIC 
INSTALLATION CAP OVER END OF 
VALVE SYSTEM. 


STEP #2— START VALVE STEM SEAL CAREFULLY 
OVER CAP. PUSH SEAL DOWN UNTIL JACKET 
TOUCHES TOP OF GUIDE. 


STEP #3— REMOVE PLASTIC INSTALLATION CAP. USE 
INSTALLATION TOOL T73P-6571-A OR 
SCREWDRIVERS TO BOTTOM SEAL ON VALVE 
GUIDE. 


3. Install the valve springs, spring retainers 
and keys using Valve Spring Compressor 
T74P-6565-A, or equivalent. Remove the air 
Pressure and adapter. 


21-05-74 


4, Depress the valve springs and install the 
cam followers. 


AG850-A 


Then complete: 


* Base Procedure 9—Assembly, Rocker 
Arm Cover Installation 


* Install the throttle body. Refer to Sec- 
tion 24-29. 
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BASE PROCEDURE 10—ASSEMBLY 























HYDRAULIC LASH ADJUSTER INSTALLATION 


SPECIAL SERVICE TOOL REQUIRED: 
Valve Spring Compressor T74P-6565-A 


1. If necessary, rotate engine in its normal 
direction (crankshaft rotates clockwise) un- 
til the base circle of the camshaft lobe, of 
the hydraulic lash adjuster to be Installed, 
is facing the camshaft. 


Be sure the lash adjuster bore is clean. 
Install a new or tested hydraulic lash ad- 
juster into its bore in the cylinder head. 


3. Using Valve Spring Compressor T74P-6565- 
A, or equivalent, depress the applicable 
valve spring until the cam follower can be 
inserted into position over the lash adjust- 
er. Fully depress the lash adjuster with the 
tool and release it. 


Nn 








4. Repeat steps 1 through 3 as required. 





Then complete: 
« Base Procedure 9—Assembly, Rocker 


Arm Cover Installation 


* Throttle Body Installation. Refer-to Sec- 
tion 24-29. 





BASE PROCEDURE 9—ASSEMBLY 


ROCKER ARM COVER INSTALLATION 


1. If not previously done, clean the rocker arm 
cover and cement a new gasket to the seal- 
ing surface using D7AZ-19B508-A, or 
equivalent. Allow to dry past the wet stage. 


. Be sure the cylinder head rocker arm cover 
sealing surtace is clean. 


. Place the rocker arm cover onto the cylin- 
der head. 


. Start the retaining studs and bolts. 


ROUTING 
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BASE PROCEDURE 9—ASSEMBLY 


ROCKER ARM COVER INSTALLATION 
(Continued) 


5. Torque the studs and bolts to 7 to 11 N-m (5 
to B Ib-ft). 


6. Install the coolant hose supply and return 
clip screw at the right front side of the 
rocker arm cover. 


7. Install the coolant hose that passes over 
the rear of the rocker arm cover. 


8. Install the PCV hose onto the oil separator 
on the rocker arm cover. 


9. Fill the cooling system. 








BASE PROCEDURE 8—ASSEMBLY 
WATER PUMP INSTALLATION. 


4. Be sure the water pump gasket surfaces on 

_the water pump and on the cylinder block 
are clean. 

2. install a new gasket, the water pump bolts, 

and the water pump onto the cylinder block. 


GASKET ° 





3. Torque the bolts to 19 ta 29 N-m (14 to 21 
Ib-ft), 


4. Connect the lower radiator and: coolant 
hoses to the water pump. 


HEATER SUPPLY 1, 
ia CA 


HEATER 
RETURN HOSE 











ENGINE 


21-05-77 


21-05-77 
EEETEIEIEESSIIEIINIEEEEne 


ENGINE COMPONENT ASSEMBLY 


BASE PROCEDURE 8—ASSEMBLY 
WATER PUMP INSTALLATION (Continued) 


5. Fill the cooling system. 


EXPANSION 
TANK 


Then complete: 


* Base Procedure 7—Assembly, Timing 
Belt Cover Installation 


e Base Procedure 6—Assembly, Water 
Pump Pulley Installation 


* Base Procedure 5—Assembly, Drive 
Belts Installation 





BASE PROCEDURE 7—ASSEMBLY 
TIMING BELT COVER INSTALLATION 


1, Be sure the cover and its mounting surface 
on the engine are clean. 


2. Install the cover and the four retaining 
bolts. 


. Torque the bolts to 8 to 12 N-m (71 to 106 
Ib-in.). 


Then complete: 


* Base Procedure 6—Assembly, Water 
Pump Pulley Installation 


* Base Procedure 5—Assembly, Drive 
Belts Installation 
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BASE PROCEDURE 6—ASSEMBLY 
WATER PUMP PULLEY INSTALLATION 


1. Be sure the pulley and water pump hub are 
clean and not damaged. 


2. Install the pulley and pulley-to-water pump 


hub bolts. 
PULLEY 
PLATE 
| “eg 
BOLT “85 
LS“ 
WATER 
” PUMP 





3. Torque the bolts to 19to 28 N-m (16 to 21 Ib-ft). 








Then complete: 


© Base Procedure 5—Assembly, Drive Belts 
Installation 


BASE PROCEDURE 5—ASSEMBLY 


DRIVE BELTS INSTALLATION 


1. Be sure the drive belts are clean and not 
worn or damaged. 


2. For drive belts installation and final adjust- 
ment, refer to Section 27-02. 





BASE PROCEDURE 4—ASSEMBLY 


COOLANT OUTLET ELBOW OR THERMOSTAT 
INSTALLATION 


1. Clean the coolant outlet and the cylinder 
head at the gasket surface. 

2. Coat a new gasket with B5SA-19554-A sealer, 
or equivalent. Place the gasket in position 
on the cylinder head. 

. Install a new or tested thermostat into the 
coolant outlet elbow recess with the bridge 
end of the thermostat into the elbow. Turn 
the thermostat left or right until it locks in 
the elbow. Be sure the heater coolant outlet 
hole is open and visible. 


HEATER 


4, Place the elbow/thermostat onto the gasket 
and cylinder head and install the bolts. 
Torque the bolts to 19 to 28 N-m (14 to 21 
Ib-ft). 

GASKET 


OUTLET 


THERMOSTAT 


BOLTS (2) 
5. Install the heater coolant hose and the upper 
radiator hose onto the coolant outlet elbow. 


6. Fill the cooling system. If necessary, refer to 
Section 27-03. Run the engine and check for 
leaks. 
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CLEANING, INSPECTION, AND OVERHAUL 





The following procedures apply to a base 2.3L 
engine that has been disassembled to its major 
components. The components are: 





© Cylinder block 

Crankshaft 

® Connecting rod and piston assemblies 
* Cylinder head assembly 

* Oil pump 


The procedures for removing or separating 
various engine components are located in the 
Engine Disassembly section. Locate the sec- 
tions on the Contents page under Base 
Procedures. 


Operations described under Cleaning, Inspec- 
tion, and Overhaul are procedures that can be 
performed in a satisfactorily equipped dealer- 
ship or service facility by a qualified technician. 





2. Remove the oil passage plugs from the 
ends of the cylinder block. 





AS018.A 





CYLINDER BLOCK 


SPECIAL SERVICE TOOLS REQUIRED: 


Puller Attachment Tool T58L-101-A 
Impact Slide Hammer T50T-100-A 
Engine Cylinder Hone Set T73L-6011-A 
Grit Abrasives, 200 (Set of 3) T73L-6011-A2 
Camshaft Bearing Installer T65L-6250-A 
Set 

Collet T71P-6250-A 
Engine Plug Replacer T74P-6015-A 


Disassembly 


1. Remove the auxiliary shaft bearings, using 
Puller Attachment Tool TS58L-101-A and 
Impact Slide Hammer T50T-100-A. 












3. Remove the oil separator baffle plate from 
botwoon No. 3 and 4 main bearing webs. 


PIN 


CYLINDER 
BLOCK 





A8909-A 
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, CYLINDER BLOCK 


Disassembly (Continued) 


4, Remove the water jacket core plugs from 
the rear and right side of the cylinder block. 


To remove the plug, drill a hole in it and, 
using a large punch or pointed pry bar, pry 
the plug out. 





Cleaning 


The cylinder block may be cleaned by immersing 
it in a cleaning vat, using a commercial cleaning 
solution. The block may also be cleaned with 
automotive parts cleaning solvents and brushes 
or by steam cleaning. Be sure to clean all oil 
passages and remove all gasket material, 
cements, and sealers from their surfaces. 


It is also advisable at this time to clean the 
cylinder head bolt holes in the block by turning 
a grease-coated tap fully into the holes. Then 
clean the holes again and oil them. 


If the cylinder block is not inspected or 
assembled in a day or two, then coat the cylin- 
der and bearing bores with engine oll to prevent 
rust. 








Inspection 


The cylinder block cylinder head surface must 
be flat within .0762 mm (.003 in.) in any 152.4 mm 
6 {n.) area. Use a straightedge and a feeler 
gauge to determine the flatness. 


STRAIGHTEDGE 





If the flatness is out of specification, the cylin- 
der block head surface can be ground a maxi- 
mum of .254 mm (.010 in.) or the cylinder block 
must be replaced. 


Inopect tho oylindor block for cracke in the cyl- 
inder bores and between cylinders. Also look 
for cracks at the water pump opening and in the 
main bearing web area. If cracks are suspected 
that cannot be seen with the eye, there are 
magnetic and dye check inspection processes 
available through automotive machine shops. 
Be sure the water jacket core plug opening is 
clean and not damaged. 


If difficulty is encountered in rotating the 
crankshaft when fitting new bearings or an 
unusual wear pattern. is noticed on the main 
bearings, the problem may be adistortion in the 
main bearing bore alignment. This can only be 
corrected by line-boring or cylinder block 
replacement. 


Also, inspect the cylinder bores for wear. They 
must be round, straight (sides parallel), and the 
diameter matched to the piston size. 
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CYLINDER BLOCK 


Inspection (Continued) 


To determine if the cylinder bore is round 
within specifications, measure the bore about 
25.4 mm (1 in.) below the top of the cylinder 
block and at a point below the piston ring 
travel. The measurements are taken in-line with 
the crankshaft centerline and 90 degrees to the 
crankshaft (across the cylinder block bore). The 
difference between the block lengthwise boro 
dimension and the across-the-bore dimension 
is the amount of out-of-round. 


A MINUS B 
=TAPER 





¢ MINUS D 
=OUT OF 
ROUND 


CYLINDER BORE DIAGRAM 


8957-8 
The difference of the across-the-cylinder block 
bore top and bottom measurements is -the 
amount of bore taper. Usually the across-the- 
bore dimension is the greatest because ot wear 
caused by piston thrust force. Allowable limit 
of out-of-round is 0.127 mm (.005 in.) and 0.254 
mm (.010 in.) for taper. 


err 











Overhaul 


If the bore out-of-round or taper dimensions 
exceed the specifications, then cylinder boring 
is required. This operation must be coordinated 
with piston selection. It is good practice to pro- 
cure the pistons before boring the block. Then 
bore according to piston size. 


Follow the boring equipment manufacturer's 
instructions for proper use. Allow .0635 mm 
(.0025 in.) for final honing to size and to give a 
proper cross-hatch pattern of approximately 30 
degrees. A newly fit piston should have a 
piston-to-bore clearance of 0.0030 to 0.0038 in. 





CAUTION: Do not allow the hone to come out of 
the cylinder bore while it is turning. The stones 
could be released and cause injury. 


\f the cylinders do not require boring, the 
cylinder walls should be prepared for a new set 
of piston rings by honing. A 180 to 220 grit 
stone hone,-T73L-6011A and T73L-6011-A2, or 
equivalent, turning approximately 450 rpm and 
cycled (once up and down is acycle) one time a 
second produces a satisfactory pattern. This 
operation should produce a surface finish 
(smoothness) of 8-24 CLA. Do not hone more 
than enough to produce a pattern the full 
length of the bore. 
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CYLINDER BLOCK 


Overhaul (Continued) 


A cylinder wall taper condition can be cor- 
rected through the use of an adjustable (non- 
flexible) hone. Use it in the same manner as the 
flexible hone, but it must be adjusted larger as 
the operation continues. 


When the cylinder is sized and prepared for the 
piston, wash it thoroughly with detergent and 
hot water until a light-colored, lint-free cloth 
wiped-through the bore comes out clean. Then 
oil the cylinder walls with engine oil. 


Assembly 


1. Measure the water jacket core plug hole at 
the rear of the cylinder block and select a 
plug that is the proper size. 

2. Apply a-3.175-mm (1/8-in.) bead of DBAZ- 
19554-A sealer to the plug sealing diameter 
of the water jacket core plug hole at the rear 
of the cylinder block. 


3. Using engine Plug Replacer T74P-6015-A, 
drive the plug in place until It bottoms in 
the bore. 






REAR OF 
CYLINDER BLOCK 


ENGINE PLUG 
REPLACER 
TT7AP-6015-4 peor 


fie ee 











4. Using new pins, install the oil separator baf- 
fle plate onto the cylinder block between the 
No. 3 and 4 main bearing webs. 


CYLINDER 
BLOCK 


BAFFLE 
PLATE 








5. Using sealer D8AZ-19554-A on the oil 
passage plug threads, install the oil passage 





plugs in the cylinder block and torque them 
to 31 to 38 N-m (23 to 28 Ib-ft). 








ENA 


. Q 
CYLINDER 


BLOCK 





APPLY D8AZ-19554-A 
UPON INSTALLATION 


ARATLA 
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CYLINDER BLOCK 
Assembly (Continued) 


6. Procure a new set of auxiliary shaft bear- 
ings. Coat the bearings and the cylinder 
block shaft bores with engine oil. 


7. Oil the auxiliary shaft bearing bores in the 
cylinder block. Assemble a new auxiliary 
shaft bearing onto the Expanding Collet of 
Cam Bearing Replacer T71P-6250-A. Place 
Expander Screw T65L-6250-A13 through the 
Expanding Collet and thread into the Knurled 
Nut (part of Cam Bearing Replacer T71P- 
6250-A) until tight. Do not expand the cam 
bearing. 


EXPANDER 
SCREW 


THRUST 
PLATE 





AUXILIARY — EXPANDING 
SHAFT COLLET 
BEARING 
Ag992-A 


8. Place the bearing and tool assembly in a 
starting position on No. 2 bearing bore with 
the bearing oll hole aligned with the oil hole 
in the bearing bore. Oil the bearing. 


9. Thread the screw onto the expander screw 
until fully seated. Slide the thrust plate 
(from Camshaft Bearing Set T65L-6250-A) 
and the bearing, from the same set, onto 
the opposite side of the auxiliary shaft bear- 
ing bore. Start and screw the nut on the 
screw until it contacts the bearing. While 
holding the screw with a wrench, tighten 
the nut until the auxiliary shaft bearing is 
centered into the bearing bore, and the 
bearing and cylinder block oil holes are 
aligned, Remove the tools and repeat with 
the other bearing. 



















».to determine if it must be reconditioned or 





| 


On the front bearing installation, care must 
be taken to allow .000 to .254 mm (.000 to 
.010 in.) clearance between the front face of 
the bearing bore and the bearing. The clear- 
ance is to prevent interference with the aux- 
iliary shaft thrust plate installation. 





CRANKSHAFT 


Cleaning 


Clean the crankshaft with hot or cold commer- 
cial tank solutions, solvents and brushing, or 
by steam cleaning. Be sure to clean the drilled 
oil passages that connect the main and con- 
necting rod journals. 


Inspection 
After cleaning, the crankshaft must be inspected 


replaced. 


Measure the main and connecting rod journals. 
Measure the journals in eight locations. Write 
down the figures on a sketch to give a profile of 
ach journal 


af 
CRANKSHAFT 
JOURNAL 
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CRANKSHAFT 


Inspection (Continued) 








JOURNAL TO 
CHEEK FILLET 


DIFFERENCE 
OF 


AANDB 
= TAPER 


DIFFERENCE 
OF 


C, D, E, OR F 
= OUT OF 
ROUND 


NOTE: MEASUREMENTS 
C, D, E, & F MUST BE 
TAKEN AT THE CENTER 
OF THE JOURNAL 
ABAT3-A 
A study of the readings will tell if the crank- 
shaft is usable as is; and if it must be ground or’ 
must be replaced...-""*" 


The’ main bearing journal specification is 
60.9346 to 60.91428 mim (2-399 to 2.3982 in.). 
Allowable main bearing clearance Is .02032 to 
.06604 mm (.0008 to .0026 in.). Main bearing 
journal out-of-round limit is .01524 mm (.0006 
in.) maximum. Standard main bearing wall 
thickness is 2.42824 to 2.41554 mm (.0956 to 
.0951 in.). If the bearings are .002 in. undersize, 
add .001 to standard thickness. 













The taper limit is .01524 mm (.0006 in.). : 
Maximum journal runout is .0508 mm (.002 in.) 
for a new or reground crankshaft and .127 mm 
(.005 in.) for serviced or used. A surface. finish of 
42 RMS maximum is required. 


Thrust bearing journal length specification Is 
4.2010 to 1.1990 inches. Thrust bearing thrust 
face runout limit is .0254 mm (.001 In.). 


Connecting rod journal diameter is 51.9811 to 
51.9989 mm (2.0465 to 2.0472 in.). 


The connecting rod journal out-of-round limit Is 
.01524 mm (.0006 in.). The taper limit is .01524 
per 25.4 mm (.0006 per inch). Surface. finish Is 12 
RMS maximum. 


Standard connecting rod bearing wall thick- 
ness is 1.5723 to 1.5850 mm (.0619 to .0624 in.). 
If the bearings are .002 in. undersize, add .001 
to standard thickness. 


If the measurements show that the journals. are 
within specifications, check that the crank- 
shaft is straight. 

This is done by first supporting the crank in 
V-blocks on the end main bearing journals. Set 
up a dial indicator to read on the center main 
bearing journal. 


CRANKSHAFT 








INDICATOR 


V-BLOCK 
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CRANKSHAFT 
Inspection (Continued) 


Be sure that the journal surfaces are smooth. 
Rotate the crank one revolution. Note the max- 
imum variation of the indicator reading. This is 
the runout of the crankshaft in the center or 
amount of bow. Consider out-of-round journals 
when measuring runout. Mark the crankshaft at 
its high or low reading position. Then support 
the crank on the center and one end journal. 
Repeat the above procedure, taking the reading 
on the unsupported end journal. Record this 
reading... 


Repeat the last setup on the opposite end journal. 


If you study the above readings and marks, you 
will know if, where, and how much the crank- 
shaft is bent. Most automotive machine shops 
are equipped to straighten crankshafts. 


If the crankshaft has been subjected to or will be 
subjected to high-stress operation, one should 
consider a magnetic inspection of the crank for 
cracks that cannot be seen with the eye. This 
service is available through most automotive 
machine shops. 





MAGNETIC 
INSPECTION 
MACHINE 


CRANKSHAFT 





4 


Crankshaft grinding is necessary to straighten 
and ‘restore journals to a round condition. 
Crankshaft grinding should be done only by 
experienced professionals. 


Overhaul 


Maintaining the original fillet radius at the line 
where the journal meets the cheek of the crank- 
shaft is very important. Failure to do so can 
result in crankshaft breakage. 






FILLET RADIUS 
CRACK AT 
CRANKSHAFT 
JOURNAL 
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Also be sure the crank is polished and recleaned, 
especially the oil passages, after grinding and 
before installing it in the engine. 


Always store a crankshaft by standing it on 
end. It can bend when laid flat. 
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CONNECTING ROD AND PISTON 
SPECIAL SERVICE TOOLS REQUIRED: 


Piston Pin Removing/ D81L-6135-A 
Installing Set 
Piston Ring Groove Cleaner D81L-6002-D 


Disassembly 


Note and record or mark the relation of the 
front (notch) of the piston to the numbered side 
of the connecting rod. This is important for cor- 
rect reassembly. 





Also keep the connecting rods and caps with 
matching numbers together. Be careful to use 
the proper tools to disassemble and assemble 
the piston, piston pin, and connecting rod. 
Extensive damage can result if the wrong tools 
are used. The piston pins in this engine are an 
interference press fit in the connecting rod. The 
bearing surface is between the piston pin bore 
of the piston and the piston pin. 


The proper tools for disassembling the connec- 
ting rod and piston are contained in the OTC 

















CAUTION: The tooling is designed to operate properly up to 10 ton capacity. Exceeding this 


Removing/Installing Set D81L-6135-A 
capacity could damage, bend or break component parts. 
PARTS LIST 
\TEM PART QUANTITY 
NO. No. REQ'D DESCRIPTION 
————— 

1 302186 1 ANVIL 

2 17929 1 BASE 

3 17931-B 1 TUBE GUIDE 

4 17945 1 RETAINING RING 

5 17935, 1 DRIVER 

6 17932-B 1 BODY GUIDE 

7 17934 1 SPRING 

8 302224 1 REAR SUPPORT 

9 10589 1 WING NUT 

19 17930-B 1 THREADED PLUG 

"1 17940 1 PIN GUIDE 

12 17936 1 PIN GUIDE 

13 17937 1 PIN GUIDE 

4 17938 1 PIN GUIDE 

15 17939 1 PIN GUIDE 

16 17941 1 PIN GUIDE 

7 17982 1 PIN GUIDE 

18 18729 1 PIN GUIDE 

19 39689 1 INSERT ("1") 
39890 1 INSERT 
39888 1 INSERT 
39886 1 INSERT 
39887 1 INSERT 
39922 1 INSERT (e") 


Piston Pin Removing/Installing set. 
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CONNECTING ROD AND PISTON 
Disassembly (Continued) 


To disassemble the connecting rod and piston, 
proceed as follows: 


1. Assemble the anvil, tube guide, and threaded 


plug onto the base and press plates of an 
arbor press. 





TUBE ROD AND PISTON 
pase GUIDE ASSEMBLY 
ANVIL 
I} ~o 
REAR 
SUPPORT INSERT 
2. Selact one insert that hest fits around the 


piston pin and fills the space between the 
connecting rod and the inside piston pin 
boss of the piston. 


* 


Place the insert into the anvil opening with 
the open end of the insert facing the open 
side of the anvil. 


. Position the rod and piston assembly onto 
the anvil and insert. The anvil and insert 
should contact as much of the connecting 
rod pin boss as possible, 


5. Adjust the rear support to position the con- 


necting rod in a horizontal position so the 
press ram and the piston pin are in line. 


» 


















6. Position the driver tool onto the top of the 
piston pin and under the arbor press ram. 









PRESS RAM 


CONNECTING ROD 
Ew) 
PISTON ASSEMBLY 


67 
REAR 
SUPPORT 


O 


~— 





‘A895¢-A 


7. Apply press ram pressure and press the 
piston pin out of the connecting rod and 
piston. The piston. pin should enter the tube 
guide. Adjust the piston and rod position on 
the anvil if necessary to align with the tube 
guide. Keep the piston pin with the piston it 
came from. 
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CONNECTING ROD AND PISTON 


Cleaning 


Remove the piston rings with a piston ring 
expander. Do not scratch the pistons. 


PISTON RING 
EXPANDER 
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Clean the ring grooves with a Piston Ring 
Groove Cleaner D81L-6002-D, or equivalent. Do 
not cut into the piston metal. 


RING GROOVE CLEANER 
TOOL—DB1L-6002-D 





———_—_——— 


Carbon may be cleaned from the top of the 
piston with a wire brush or wheel. Do not use a 
wire wheel on the ring grooves or lands. Clean 
the oll drain holes in the oil ring grooves. Do not 
drill additional ol! drain holes. Clean the 
remainder of the piston with solvent and a 
brush. Do not use a caustic (lye base) or acid 
cleaning solution. 


Inspection 


Inspect the piston for scores, cracks, exces- 
sively worn piston pin bores, pitted or eroded 
dome, worn piston ring grooves, and piston skirt 
diameter. 


The piston pin length is 76.454 to 77.216 mm 
(3.010 to 3.040 in.). The piston pin bore dimen- 
sion is 23.1724 to 23.1800 mm (.9123 to .9126 
in). Standard piston pin diameter Is 23.1597 
to 23.2232 mm (.9118 to .9143 in.). Piston to 
pin clearance is .0076 to .0127 mm (.0003 to 
0005 in.). 






PISTON 
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CONNECTING ROD AND PISTON . 


Inspection (Continued) 


Piston skirt diameter at the piston pin center 
and 90 degrees to the pin axis is 95.9206 to 
95.9358 mm (3.7764 to 3.7770 in.) for a standard 
red coded piston, 95.9510 to 95.9663 mm (3.7776 
to 3.7782 in.) for a standard blue coded piston, 
95.9815 to 95.9968 mm (3.7788 to 3.7794 in.) fora 
.0762 mm (.003 in.) oversize piston. 


Ag963-A, 


NOTE: Tha piston-to-cylinder hare clearance is 
.0762 to .0965 mm (.0030 to .0038 in.). Piston and 
cylinder bore sizes must be coordinated to re- 
sult in the proper clearance. 


Piston ring groove width dimensions are 2.0320 
to 2.0574 mm (.080 to .081 in.) for the top two 
ring grooves and 4.7752 to 4.8006 mm (.188 to 
-189 in.) for the oil ring groove. 


Piston ring-to-groove side clearance is .0508 to 
1016 mm (.002 to .004 in.) for the top two com- 
pression rings and zero clearance or a snug fit 
for the oil ring and groove. 


L_ 
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Connecting Rod Cleaning 


Connecting rods may be cleaned in hot or cold 
commercial tank-type cleaners. They may also 
be cleaned with automotive parts cleaning sol- 
vents or steam cleaned. 


Connecting Rod Inspection 


The connecting rods should be inspected for 
proper piston pin bore diameter, crankshaft 
bearing bore diameter, length, bend, and twist. 


The piston pin bore diameter. specification is 
23.1038 to 23.1191 mm (.9096 to .9102 in.) 
Crankshaft bearing bore diameter is 55.1688 to 
55.1891 mm (2.1720 to 2.1728 in.). The crank. 
shaft bearing bore out-of-round limit is .0102 
mm (.0004 in.). Center-to-center length is 
132.1587 to 132.2400 mm (5.2031 to 5.2063 in.). 
Allowable twist is .6096 mm (.024 in.) and bend 
is 3.048 mm (.012 in.). Piston pin bore diameter 
and crankshaft bearing bore diameters can be 
measured with inside micrometers. Connecting 
rod center-to-center length, twist and bend 
measurements require special fixtures that are 
not normally available at a dealership or vehicle 
repair facility. Automotive machine shops us- 
ually do this type of work 


ALIGNMENT 
FIXTURE 
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CONNECTING ROD AND PISTON 


Assembly 


The assembly of the piston and connecting 
rod will require the use of the OTC Piston Pin 
Removing/!nstalling Set D81L-6135-A. 


1. Install the threaded plug into the tube guide 
approximately half of its thread length. 


2. Select the largest pin guide that will pass 
through the connecting rod pin bore. Install 
the spring, body guide and pin guide into 
the tube guide. 





3. Insert the piston pin into the piston pin bore 
of the piston; measure the amount that the 
piston pin protrudes evenly on each side of 
the piston. Record that figure. 


CLEARANCE 


MEASURE AND 
RECORD 


AB068-A 





4, Remove the pin and position the connect- 
ing rod and piston on the insert and anvil. 
The insert selected will be one that best fits 
the piston pin and fills the space between 
the connecting rod and piston. The spring- 
loaded pin guide will pass through the 
piston and rod and align it. Lubricate the 
piston pin and insert it into the piston. 


et 
je PIN 
PISTON 


oy. 


INSERT ROD 
BODY 
ms O ANVIL 
> PIN 
SPRING | auine 
TUBE 
GUIDE 
So 
> 
2 
BASE 


ABOB5-A 


5. Place the piston pin driver onto the piston 
pin and move the piston and pin into posi- 
tion under the arbor press ram. Push the 
piston pin through the connecting rod until 
it protrudes the distance recorded in step 3. 
Check that the piston is free on the piston 
pin while installing the pin. 

6. When the piston pin to piston dimension is 
correct, keep a slight pressure on the press 
tam. Thread the threaded plug into the tube 
guide until it contacts the body guide. 


7. Remove ram pressure and check the piston 
pin to piston dimension. Readjust if neces- 
sary and reset the threaded plug. The 











threaded plug is now set to gauge the 
remainder of the rod/piston assembI 
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CONNECTING ROD AND PISTON 4, Tne end gap for the compression rings is 
-254 to .608 mm (.010 to .020 in.) and for the 

Piston Ring Installation oll ring steel rails the gap is .381 to 1.397 


mm (.015 to .055 in.). 


5. Repeat steps 1 through 3 for all piston rings 
in their proper bores. 


4. Start a compression ring into the cylinder 6. If the gap is too large, select another piston 
bore in which it will finally be installed. ting. If the gap is too small, clamp the ring 
2. Using a piston without piston rings on it in a soft jawed vise and carefully file the 
- H : i lin- 
push the top of the piston into the bore and gen ean Recheok:teaap:in:theseyiin 
slide the ring into the bore until the ring is i 


Before installing the piston rings on the 
pistons, they must be checked for proper end 
gap clearance. 


approximately midway down the cylinder 7. Roll the compression tings around the 
bore. Remove the piston. piston ring grooves to check for burrs or 
' : . bent ring grooves. Check the ring groove to 
3. Measure the piston ring end gap with a ting side clearance with a feeler gauge. The 
jeeler gauge. compression ring clearances are .0508 to 
-1016 mm (.002 to .004 in.) and the oil ring 
clearance is zero or snug. 
8. Install an oil ring spacer in the bottom ring 
groove of the piston. The ends must butt 
one another and not overlap. 


ENDS MUST BUTT TOGETHER 






















A 
Place spacer in groove 
with ends over solid portion 
of groove bottom. 
a SPACER 
FEELER GAP 
8 RAIL END 
Spiral remaining rail 
Into groove below 
ip approxl- 
SPACER 
PISTON AN 
RING c GAP 
END 
GAP RAIL WIth thumb holding 
GAP spacer ends, spiral steel 
RAIL 
END gap 
approximately 1” to left 
< Ore of spacer ends. 


DO NOT CUT OFF ENDS OF . 
EXPANDER SPACER ‘A8068-A 











The ends must be on a solid portion of the 
piston (not over an oil drain hole.) 
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Piston Ring Installation (Continued) 


9. Start the end of an oll ring rail ring into the 
oil ring groove above the spacer. The end 
gap must be approximately 25.4 mm (1 in.) 
away from the spacer ends. Finish install- 
ing the rail ring by spiraling it the remainder 
of the way on. Repeat the rail installation 
with the other rail ring. Its gap must be 
approximately 25.4 mm (1 in.) on the other 
side of the spacer ends. 


. Select the number two compression ring 
and install it in a piston ring expander with 
the proper side up. See instructions on the 
ring package. Spread the ring and install it 
in the piston ring groove. 


1 


2 


PISTON RING 
EXPANDER 








ABI5S:A 


Repeat step 10 with the top compression 
ring. Space the. compression ring gaps 
approximately 50:8 mm (2.in.) on opposite 
sides of the oil ring gaps. 


11. Oil the rings and piston pin bores. Store the 
rodipiston assemblies in a clean place until 
ready for assembly. 





CYLINDER HEAD 


SPECIAL SERVICE TOOLS REQUIRED: 


Front Seals Replacer TT4P-6150-A_ 
Camshaft Bearing Set T65L-6250-A 
Cam Bearing Replacer T71P-6250-A 
Expander Screw T65L-650-A13 
Cam Bearing Adapter Tube 172C-650 
Hydraulic Tappet Leakdown TOOL-6500-E 
Tester 

Valve Spring Compressor T74P-6565-A 
Front Cover Seal T74P-6700-B 
Remover s . 
Valve Guide Reamer Kit T52L-6085-AEE 
Valve Seat Runout Gauge D81P-6002-E 
Dial Indicator with Bracketry TOOL-4201-C 
Valve Stem Clearance Tool TOOL-6505-E 
Valve/Clutch Spring Tester TOOL-6513-D 
Valve Stem Seal Installer T73P-6571-A 


Disassembly 


4. Before the cylinder head components are 

disassembled, support the head assembly, 
head gasket surface up, on a table or 
bench. Use blocks or pins to prevent valve 
or camshaft parts from contacting the table 
or bench. 
Clean the combustion chamber deposits 
with a wire wheel and a drill motor. Leave 
the valves in place to prevent damage to the 
valves or valve seats. 


nN 


. Turn the cylinder head camshaft side up and 
perform Base Procedure 10—Disassembly, 
Hydraulic Lash Adjusters Removal: 














21-05-93 


ENGINE 


21-05-93 





CLEANING, INSPECTION AND OVERHAUL 
















CYLINDER HEAD 
Disassembly (Continued) 
3. Remove the camshaft seal using Front 


Cover Seal Remover T74P-6700-B, or 
equivalent. 


FRONT COVER 
SEAL REMOVER 





‘T74P-6700-B 


. Turn the cylinder head on its side. Using a 
norseshve type of valve spriny Gunipressor, 
depress the valve spring retainer and valve 
spring. Remove the locking keys, the spring 
retainer, valve spring and seal. Repeat on 
the remaining valves. Keep the valves in 
order so that they can be assembled in their 
original positions. 


AS Ab 
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SEAL 
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5. Remove the camshaft rear retaining and 
thrust plate screws and plate. Carefully 
slide the camshaft through its bearings and 
out the front of the cylinder head. 







RETAINING 
SCREWS 


CYLINDER 
7 HEAD 
THRUST 


PLATE 8970-8 


6. Remove the plug from the rear of the 
camshaft. 

7. The camshaft bearings can most easily be 
removed by removing the number 3 and 4 
bearings from the rear of the cylinder head 
and numbers 1 and 2 from the front of the 
head: 

8. Install tools from Camshaft Bearing Set T65L- 
6250-A, Cam Bearing Replacer T71P-6250-A, 
and Cam Bearing Adapter Tube 1720-6250, or~ 
equivalents, into a camshaft bearing. 








ed 







9. While holding the expander screw, tighten 
the round knurled nut until the expandihg col- 
let is firmly expanded into the cam bearing. 










EXPANDING 
COLLET 
EXPANDER 
SCREW 9) 
4 KNURLED 
CAMSHAFT NUT 
BEARING 
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Disassembly (Continued) 


10. Assemble the cam bearing adapter tube, the 
bearing, the screw and the nut onto the ex- 





pander screw. 
NUT scnew 
qb OO) 
BEARING ADAPTER 





A8972-, 


11. Hold the screw while tightening the nut until 12. Repeat steps 7 through 10 on the remaining 
the camshaft bearing is pulled into the cam camshaft bearings. 
bearing adapter tube. 


ADAPTER KNURLED 





EXPANDING 


BEARING COLLET 
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CYLINDER HEAD Cleaning 


The cylinder head may be cleaned through the 
use of commercial hot or cold tank-type clean- 
ers, with automotive parts cleaning solvents, or 
by steam cleaning. Clean the intake and exhaust 
ports with a small wire wheel and a drill motor. 
Be careful not to allow the drill chuck to contact 
the valve seats. 


Disassembly (Continued) 


13. Remove the oil passage plugs from the ends 
of the cylinder head. 


Remove all gasket material from the rocker arm 
cover gasket surface, head gasket surface, the 
intake manifold surface, and the coolant outlet 
elbow surface. 


Using a valve guide cleaning tool and a small 
bristle brush, clean the valve guide bores. 


Clean the hydraulic lash adjuster holes and the 
cylinder head oil passages. 


Clean the deposits from the valves with a wire 
wheel. 





CYLINDER 
HEAD 


Remove deposits from the valve springs and 
retainers. If the valve springs are painted, do not 
use a wire brush or paint remover to clean them. 
They could rust, become pitted and break. 


The camshaft may be cleaned by tank cleaning, 
solvents or by steam cleaning. 


OIL PASSAGE 
PLUG 


Inspection 
© Inspect the cylinder head for cracks in valve 
seats and ports, at coolant passage holes and 
between combustion chambers, Check the head 
WATER JACKET PLUG for being flat on the head gasket surface. The 
head must be flat within .0762 mm (.003 in.) in 
ABOT4A any 152.4 mm (6 In.) area. 


CYLINDER HEAD MUST 


BE FLAT WITHIN 
a .0762 mm (003 in.) 
oS ANY 152.4 mm (6 In.) AREA 


SS 








14. Remove the water jacket plug from the rear 
of the head by drilling a hole in it and prying 
it out with a drift or pointed bar. 





POO 
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Inspection (Continued) 


Measure the hydraulic lash adjuster bores. The 
bore should be 21.4122 to 21.46046 mm (0.8430 
to 0.8449 in.). The clearance between the bore 
and the adjuster should be .0178 to .0686 in. 
(0007 to .0027 in.) with a maximum service limit 
of 0.127 mm (.005 in.). The adjuster outer body 
diameter should be 21.3919 to 21.4046 mm 
(.8422 to .8427 in.). The hydraulic lash adjuster 
should be checked for leakdown rate on the 
Hydraulic Tappet Leakdown Tester Tool 
L-6500-E, or equivalent. The leakdown rate is 
two to eight seconds for a travel of 3.175 mm 
(1/8 in.) with a 22.68 Kb (50 Ib.) load applied. See 
instructions for use with the tool. 


HYDRAULIC 
TAPPET 
LEAKDOWN 
TESTER 
TOOL-0500-6 WEIGHT 






HYDRAULIC 
LASH 
ADJUSTER 
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Inspect the valve guide bores for proper size. A 
telescoping gauge and a 25.4-mm (1-in.) microm- 
eter should be used. The intake and exhaust 
guide bores should be 8.7198 to 8.7452 mm 
(3433 to .3443 in.). Intake valve-to-guide clear- 
ance is .0254 to .0686 mm (.0010 to .0027 in.) on a 
new or overhauled head and a service limit of 
1397 mm (.0055 in.) for intake and exhaust. The 
exhaust valve-to-guide clearance on a new or 
overhauled cylinder head should be .0381 to 
-0813 mm (.0015 to .0032 in.). 

DIAL 


INDICATOR 
TOOL.4201-C 







VALVE STEM Ag075-A 
CLEARANCE 

TOOL-6505-E 

Check the valve stem to valve guide clearance 
of each valve in its respective valve guide with 
Valve Stem Clearance TOOL-6505-E and Dial In- 
dicator TOOL-4201-C, or equivalent. Use a flat 
end indicator point. 


Install the tool on the valve stem until it is fully 
seated, and tighten the knurled set screw firm- 
ly. Permit the valve to drop away from its seat 
until the tool contacts the upper surface of the 
valve guide. 


Position the dial indicator with its flat tip 
against the center portion of the tool’s spher- 
ical section at approximately 90 degrees to the 
valve stem axis. Move the tool back and forth in 
line with the indicator stem. Take a reading on 
the dial indicator without removing the tool 
from the valve guide upper surface. Divide the 
reading by two, the division factor for the tool. 
The resulting measurement is the valve stem 
clearance. 
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CYLINDER HEAD 


Inspection (Continued) 


Intake valve stem diameters are 8.6766 to 8.6944 
mm (.3416 to .3423 in.) on a standard valve, 
9.0576 to 9.0754 mm (.3566 to .3573 in.) on a 
.381-mm_ (.015-in.) oversize valve stem, and 
9.4386 to 9.4564 mm (.3716 to .3723 in.) on a 
.762-mm (.030-in.) oversize valve stem. 


Exhaust valve stem diameters are 8.6639 to 
8.6817 mm (3411 to .3418 in.) for a standard 
valve stem, 9.0449 to 9.0627 mm (.3561 to. .3568 
in.) for a .381-mm (.015-in.) oversize stem and 
9.4259 to 9.4437 mm (.3711 to .3718 in.) for a 
.762-mm_ (.030-in.) oversize stem. Intake ‘and 
exhaust valve face angle limits are 44 degrees. 









CHECK FOR BENT STEM 


DIAMETER 


VALVE FACE ANGLE—44° 


THIS LINE PARALLEL| 


1132” MINIMUM WITH VALVE HEAD 


‘8979-4, 











The valve key lock grooves in the valve stems 
should be inspected for having square corners 
on the grooves and lands. 


Valve springs must be of a specified size and 
strength and not warped. Intake and exhaust 
valve springs are interchangeable. The valves 
themselves are not interchangeable. 








APPLY TORQUE UNTIL 
CLICK IS HEARD, READ 
TORQUE WRENCH AND 

MULTIPLY READING 
BY TWO (2). 






SET KNOB TO 
COMPRESSED 
LENGTH OF SPRING 


A2817-46 
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CYLINDER HEAD 
Inspection (Continued) 


The valve spring pressures are: 32.2056 to 
35.8344 kg (71 to. 79 Ibs) at 38.608 mm (1.52 in.). 
The free length is 47.6758 mm (1.877 in.) and as- 
sembled height is 38.894 mm to 40.481 mm 
(1-17/32 to 1-19/32 in. or 1.5313 to 1.5938 in.). A 
five-percent pressure loss is allowable at the 
above specified lengths. Springs must be 
square within 1.981 mm (5/64 or 0.078 in.). 


5/64” 


: 


ABO7E-A 











Cylinder head valve seats must be round, have 
the correct seat angle, face width, and be free of 
pits or burned areas, 


RUNOUT GAUGE 


The seat angle is 45 degrees; the face width on 
intake valve seats is 1.524 to 2.032 mm (.060 to 
-080.in.). Face width on the exhaust valve seats 
is 1.778 to 2.266 mum (.070 to .090 In.). Face 
runout on intake or exhaust valve seats should 
not exceed .0406 mm (.0016 in.). 


TO REMOVE STOCK FROM 
TOP OF SEAT 
USE 30° WHEEL 


TO REMOVE STOCK FROM 
BOTTOM SEAT, 
USE 60° WHEEL 












VALVE SEAT WIDTH 
INTAKE .060 TO .080 IN. 
EXHAUST .070 TO .090 IN. 


ae 


)- 
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CLEANING, INSPECTION AND OVERHAUL 


CYLINDER HEAD 


Camshaft Inspection 


Measure the camshaft lobes across their max- 
imum (lobe height) and minimum (base circle) 
dimensions. The difference is the lobe lift. The 
intake and exhaust lobe lift should be 10.6 mm 
(0.400 in.) with a .127 mm (.005 in.) allowance. 


MEASURING ACROSS THE 
MAXIMUM OF A CAM LOBE 





MEASURING ACROSS THE 
BASE CIRCLE OF ACAM LOBE 9 “0? 


MAXIMUM—MINIMUM (BASE CIRCLE) = 
CAM LOBE LIFT 











Inspect the thrust plate groove and thrust plate, 
on the rear of the camshaft, for scoring or wear. 
Camshaft endplay specifications are .0254 to 
-1778 mm (.001 to .007 In.) with a maximum serv- 
Ice limit of .2286 mm (.009 in.). 







CAMSHAFT 


RETAINING 
SCREWS 





CYLINDER 
HEAD 





PLATE A8970-4 


Allof the camshaft bearing journals are the same 
size: 44.9910 to 45.0088 mm (1.7713 to 1.7720 in.). 
The allowable out-of-round on any one journal is 
0127 mm (.0005 in.). Total indicated runout of the 
camshaft is .127 mm (.005 in.). Camshaft journal 
to bearing clearance is .0254 to .0762 mm (.001 
to .003 In.) with a maximum service limit of 
-1524 mm (006 in.). 





Check the camshaft follower for wear or scor- 
ing at the camshaft contact pad and at the 
valve end. If any scoring or grooves are present, 
replace the follower. 
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CYLINDER HEAD 


Overhaul 


If necessary, ream the valve guides to match 
the necessary size valve stems using Valve 
Guide Reamer Kit T52L-6085-AEE, or 
equivalent. 


BREAK SHARP 
CORNER 

WHEN FINISHED 
REAMING 














The kit contains reamers for .0762, .381 or ae2#| 
mm (.003, .015 or .030 in.) oversize valve guides. 
Then, If necessary, grind the valve seats to a 
45-degree angle. Follow the instructions of the 
seat grinding equipment manufacturer. Be sure 
to use a tight fitting, straight pilot in the valve 
guide. Do not remove more metal than 
necessary to clean the seat. 





If necessary, reface the valves to a 44 degree 
angle following the valve grinding equipment 
manufacturer's recommendations. A minimum 
.794-mm (1/32-in.) margin at the edge of the valve 
head must remain after grinding. Remove as 
much stock from the end of the valve stem as 
the total removed from the seat and valve face. 
Bevel the edge of the valve stem end after grind- 
ing the end of the stem. 


The center of the valve face should contact the 
seat in approximately the top ¥s of the valve seat. 






CORRECT 
CONTACT 45° 
‘SEAT 


THROAT sor 


ABOB2A 


Lower the seat as required with a 15 or 30 
degree stone seat cut. If contact is correct but 
the seat is too wide, trim the bottom of the seat 
with a 60 or 70 degree stone. After grinding, the 
seat will almost always be too wide, so some 
narrowing is usually necessary. 
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CYLINDER HEAD 
Overhaul (Continued) 
Before assembling the valves into the cylinder 


» head, check the valve seat runout with Valve 
Seat Runout Gauge D81P-6002-E, or equivalent. 


RUNOUT GAUGE 





Rinse the cylinder head with detergent and hot 
water or solvent before proceeding with the 
next operation. 








Place the bearing and tool assembly in a start- 
ing position on number 2 or 3 cam bearing bores 
with the bearing oil hole aligned with the oil hole 
in the bearing bore. Oil the bearing. 


Thread the screw onto the expander screw until 
fully seated. Slide the thrust plate (from Cam- 
shaft Bearing Set T65L-6250-A) and the bearing, 
from same set, onto the opposite side of the 
camshaft bearing bore, start and screw the nut 
on the screw until it contacts the bearing. 


BEARING 


0) 


THRUST PLATE 


AB983-A, 





Camshatt Bearings Installation 


Oil the camshaft bearing bores in the cylinder 
head. 


Assemble a new camshaft bearing onto the 
expanding collet of Cam Bearing Replacer T71P- 
6250-A. Place Expander Screw T65L-6250-A13 
through the expanding collet and thread into the 
knurled nut (part of Cam Bearing Replacer T71 P. 
6250-A) until tight. Do not expand the cam 
bearing. 





EXPANDING 
EXPANDER COLLET: 
SCREW 
CAMSHAFT un 





BEARING 
‘8971-8 





While holding the screw with a wrench, tighten 
the nut until the camshaft bearing is centered 
into the bearing bore and the bearing and head 
oil holes are aligned. Remove the tools and 
repeat with the other three bearings. 


KNURLED 
EXPANDER NUT: 


THRUST aIN 
PLATE BEARING 


NUT BEARING 


Cae 


SCREW 


8984-0, 
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CYLINDER HEAD 
Camshaft Bearings Installation (Continued) 
Using Valve Seal Installer 173P-6571-A, or 


equivalent, force the seal onto the valve guide 
until it bottoms. 


U 
j 
K 
VALVE 


SEAL 
INSTALLER 


oD 


A3200-4 


© 
4 








Assemble the valve springs and seat, the spring 
fetainers and the valve key locks. Using a 
horseshoe type of valve spring compressor, 
compress the valve spring and install the valve 
key locks. Be sure the spring retainer is up onto 
the locks and the locks are seated on the valve 
stem grooves. Repeat above for all valves. 
Measure the valve spring installed height. Any 
assemblies that are too high must be disas- 
sembled and a shim placed between the valve 
spring seat and the cylinder head. The shims 
are available in .762- and 1.524-mm (.030- and 
-060-in.) thicknesses. 


Oil the camshaft bearing journals and lobes. Be 
sure the plug is fully bottomed in the rear of the 
camshaft. 


Install the camshaft into the bearings. Be 
Careful not to scratch the bearings with the 
camshaft lobes. 


= 











a1 


Install the camshaft thrust plate. Torque the 
screws to 8 to 12 N-m (6 to 9 Ib-ft). Check the 
camshaft endplay. It should be .0254 to .2286 
mm (.001 to .009 in.). Install the camshaft seal 
using Front Seals Replacer T74P-6150-A, or 
equivalent. 


If, during cylinder head Inspection, the hydrau- 
lic lash adjuster did not meet the leakdown test 
specification, it can be disassembled and 
cleaned. 


Remove the retaining ring and the remaining 
parts. Clean in solvent and reassemble. Test 
the leakdown rate again. If its rate is out of 
specification, replace with anew lash adjuster. 
Test the new lash adjuster before installation. 


Install the lash adjusters in the cylinder head. 
Support the cylinder head to prevent damage to 
the valves, Turn the camshaft so the camshaft 
lobe of the cam follower being installed is fac- 
Ing the cam follower. Using Valve Spring Com- 
pressor T74P-6565-A, or equivalent, compress 
the lash adjuster or the valve spring and slide 
the cam follower into position under the cam- 
shaft. Be sure the lash adjuster has been fully 
compressed before proceeding to the next cam 
lobe position. 


Repeat follower installation until all followers 
are installed. 


Install the camshaft drive belt spring tensioner 
spring stop stud. Install a new gasket and the 
coolant outlet elbow onto the cylinder head. 
For cylinder head installation, refer to Base 
Proceduré 23—Assembly, Cylinder Head 


Installation. 
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Ol PUMP - Inspection 

Inspect the oil pump body for scoringin the outer 
Disassembly race bore. If the scoring is light, then disregard. 


Measure. the. body. (hoUsing)..to. outer: race 
clearance with a feeler gauge. The clearance 
should be .0254 to..3302 mm (.001 to .013 in.) 


1. Remove the two bolts and the inlet tube and 
screen. 


2. Remove four bolts and the oil pump cover. 
3, Remove the inner rotor and outer race. 


4. Drill or punch a hole In the oil pump relief 
‘valve retaining plug. 


5. Insert a punch and pry the plug out. 
6. Remove the spring and valve. 


OIL PUMP 







INLET TUBE 
AND SCREEN 





INNER | 
ROTOR 





RELIEF Measure the rotor tip to outer race clearance at 
NALVE the least clearance point with the rotor and 
race out of the body. The clearance should be 
.254 mm (,010.in.)maximum with the feeler 


RELIEF gauge inserted 12.7 mm (1/2 in.). 
VALVE 
SPRING 


RETAINING 
PLUG Seine 
ABOB5-A 3AUGE 


Cleaning 


The oll pump may be cleaned with automotive 
parts cleaning solvent or steam cleaned. Do not 
clean with caustic or lye-based Solutions. If the 
rotor and race are steam cleaned with a water 
solution, dry and oil.after cleaning as they will 
rust. Do not drop the rotor or race on a hard sur- 
face. They are brittle arid may break. 













21-05-104 ENGINE 21-05-104 
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CYLINDER HEAD Using a suitable driver, install the core plug In 


the cylinder head until It bottoms in the bore. 






Camshaft Bearing Installation (Continued) 


On the rear bearing installation, care must be 
taken to allow .000- to .254-mm (.000- to .010-in.) 
clearance between the rear face of the bearing 
bore and the bearing. The clearance Is to pre- 
vent interference with the camshaft thrust plate 
installation. 


Install the oi] passage plugs in the front and 
rear of the cylinder head using Sealer DBAZ- 
19554-A. Torque them to 31 to 38 N-m (23 to 28 


Ib-ft). 
oumoan 
@ ® 





WATER JACKET PLUG. 


PLUG 
DRIVER 












































Lay the cylinder head on its side. Oil the valve 
stems and the valve guides. Install the valves in 
their original guides. Place a valve seal plastic 
cap over a valve stem. Lubricate a new seal and 
slide it over the cap and valve stem and onto 
the valve guide. 
PLASTIC INSTALLATION CAP 
(COIL SURFAGE OF CAP Te 
TO FACILITATE CONTACT 
OIL PASSAGE SEAL INSTALLATION) SHOULDER 
PLUG 
WATER JACKET PLUG 
A8874-A 
STEP 1 STEP 2 STEP 3 
Measure the water jacket core plug hole at the ‘STEP #1— WITH VALVES IN HEAD, PLACE PLASTIC 
rear of the cylinder head and select a plug of INSTALLATION CAP OVER END OF 
the proper size. VALVE SYSTEM. 
: ‘STEP #2— START VALVE STEM SEAL CAREFULLY 
Apply a 3.175-mm (1/8.in.) bead of DBAZ-19554-A FOES WAP; BUSH SEAL DOWN UNTIL JACKET 
sealer to the plug sealing diameter of the water STEP #3— REMOVE PLASTIC INSTALLATION CAP. USE 
jacket core plug hole at the rear of the cylinder INSTALLATION TOOL 173P-6571-A OR 
head. SCREWDRIVERS TO BOTTOM SEAL ON VALVE 


GUIDE. ‘A3451-A 
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OIL PUMP 


Inspection (Continued) 


Using a straightedge, measure the rotor and race 
endplay in the body. The dimension should be 
1016 mm (.004 in.) maximum. Measure the rotor 
shaft to shaft bearing bore clearance. The specifi- 
cation is .0381 to .0762 mm (.0015 to .0030 in.). 


STRAIGHT EDGE 


OIL PUMP BODY 





The relief valve to valve bore clearance should 
be .0381 to .0762 mm (.0015 to .0030 in.). Check 
the relief valve spring tension. Its length should 
be 30.48 mm (1.20 in.) with a 6.8947- to 7.8019-kg 
(15.2. to 17.2-Ib) load. 


Overhaul 


Internal parts of the oil pump are not serviced. 
lf any of the dimensions under Oil Pump 
Inspection are exceeded, the oil pump 
assembly must be replaced. 


Assembly 


Assemble the oil pump relief valve into its bore. 
Install the spring. Install a new plug with a bar 
or rod that is slightly smaller than the plug 
bore. Tap in until the plug bottoms in its bore. 


Le ee ee 





























Install the outer race and inner rotor in the 
pump body. Install the body cover. Torque the 
cover bolts to 10 to 15 N-m (90 to 130 Ib-in.). 


OIL PUMP COVER 


TORQUE 
WRENCH 
y 





Using a new gasket, install the inlet tube and 
screen. Start the balts and torque them ta 19 ta 
28 N-m (14 to 21 Ib-ft). 





OIL PUMP BODY 


INLET TUBE 
AND SCREEN 


TORQUE 
WRENCH 
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SECTION 21-29 Electronic Engine Control 
System (EEC) 





SUBJECT PAGE SUBJECT PAGE 


COMPONENT LOCATOR GENERAL INFORMATION ...........-.....-5 21-29-1 
Engine Compartment .... + 21-29-1 
Passenger Compartment . » 21-29-5 











GENERAL INFORMATION 





The purpose of this section is to show the location of 
the components related to the Electronic Engine 
Control (EEC) system. Descriptions and diagnostic 
procedures for the EEC system and components 
are found in Group H located at the back of this 
Shop Manual. 





COMPONENT LOCATOR 





Engine Compartment 
ENGINE COMPARTMENT @ 
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Electronic Engine Control System (EEC) 21-29-2 
COMPONENT LOCATOR (Continued) 
@ Exhaust Gas Oxygen Sensor (EGO) @® Throttle Position Sensor (TPS) 
THROTTLE 
BODY 
THROTTLE THROTTLE POSITION 
POSITION SENSOR ELECTRICAL 
SENSOR CONNECTOR 
AIZ373-A 
























@® Exhaust Gas Recirculation Valve (EGR) 











REV, 08/87 





21-293 ELECTRONIC ENGINE CONTROL SYSTEM (EEC) 21-28-3 
COMPONENT LOCATOR 


@® EXHAUST GAS RECIRCULATION ® TFIIGNITION MODULE 
CONTROL SOLENOID 


EGR CONTROL 
SOLENOID: 
—LEFT REAR 
CORNER OF 


ENGINE 
COMPARTMENT 


xs TFLIGNITION | 
MODULE 


TURBOCHARGER 
OVERBOOST 
WARNING SWITCH 
UPPER 
INTAKE 
MANIFOLD 


EN 


LOWER Aa 
INTAKE . KNOCK 5 
MANIFOLD SENSOR \ 
7. Io’ INJECTOR 


CYLINDER 


L 
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COMPONENT LOCATOR 






® CARBON CANISTER 


q@) TURBOCHARGER BOOST CONTROL SOLENOID 






COOLANT 
EXPANSION 
TANK 


CONTROL 
Ss A 
COOLANT CARBON 7 
RECOVERY CANISTER a ti 


CLEANER 
HOUSING 


BOTTLE 


VANE AIR METER/AIR CHARGE 
TEMPERATURE SENSOR (22) woe OPEN THROTTLE A/C CUTOUT RELAY 


AIR. 
CLEANER ruexiele 


HOZeING Twhnog anaes 
STARTER 


WIRING 
CONNECTOR 


pre MOUNTING 
BRACKET ays 


WIDE OPEN 
THROTTLE AIC 
CUTOUT RELAY 


+ A8023-A 
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Electronic Engine Control System (EEC) 


21-29-5 





@ ECA Self-Test Connectors 









ex ey 





‘SELF: TEST 
CONNECTORS 





@ Barometric Absolute Pressure Sensor 
(BAP) 


BAROMETRIC 
ABSOLUTE 
PRESSURE 

OR 








Passenger Compartment 

The Electronic Control Assembly (ECA) is located 
behind the lower instrument panel on the passenger 
side of the vehicle. Access is gained to the ECA 
wiring connector by removing a sound-deadening 
panel attached to the bottom of the instrument 








panel. A screw through the center of the wiring 
connector attaches the wiring harness to the ECA. 
The screw can be loosened and the connector 
separated without removing the ECA from its 
mounting bracket. 


AUXILIARY 
WARNING 
MODULES WIRING 
ft CONNECTOR 


MOUNTING 
BRACKET 


ELECTRONIC 
CONTROL 
ASSEMBLY (ECA) = 9024-4 
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ELECTRICAL SCHEMATIC 


21-296 
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ELECTRONIC ENGINE CONTROL SYSTEMS 


21-29-7 





ECA PINOUT DESCRIPTION 


—— 



















































































































































Pin Circuit Wire Color Application ‘Abbreviations 
1 7 Y Keep Alive Memory KAM 
4 WW DG-YD ignition Diagnostic Monitor 10M 
7 364 Gry Engine Covlant Temperature ECT 
10 347 BK-Y H AG Clutch ‘ACC 
16 259 ROH ignition Ground 1GN GND 
7 201 | TR Self-Test Output STO 
20 37 BK Case Ground CSE GND 
21 67 GY-WH idle Speed Control Isc. 
2 97 TLGD Fuel Pump Control FP 
3 310 ¥RD Knock Sensor KS 
2 357 GP Vane Air Temperature VAT 
26 361 ow Voltage Reference V_ REF, 
28 94 DG-PH Exhaust Gas Oxygen Sensor GO 
30 376 YLiGO Neutral Orive Switch NOS 
32 544 Pp Boost Control ‘BOOST 
34 139 UG-P Data Output Link DOL 
35 362 Y EGR Shut-O# EGR S/O 
36 324 YG D Spark Output SPOUT 
37 361 R Vehicle Power Vv PWR 
0 37 aK Rattary Caniral BATT. GND 
a 200 w.Bk Vane Air Flow VAF 
6 358 UG-BK Barometric Pressure BP 
46 359 BW Signal Retuin SiG RET 
47 355 DGG Throttle Position Sensor TP. 
48 100 WARD Sel-Test input stl 
49 89 0 EGO Ground EGO GNO 
} 54 208 | cy-8k'b W.0.T. AIC CutOtt WAC 
56 349 0B Prolle Ignition Pick-Up PIP | 
f 57 61 R Veticle Power Vv PWR 
58 98 TRO Injector Bank 1 INJ 1 
a) 96 TOD Injector Bank 2 INJ 2 
60 57, 8K Battery Ground BATT. GND 
Pin locations given for reference only. Probing 60 pin connector with 60 000000000 51 50000000000 ° 4 
DVON probe will resutt in permanent damage to the pin connectors. 49| 000000000031 30000000000 {21 
Aways probe as directed, using the Breakout Box. 20{ 9909000000, 19 0000000000 | 1 
ed 
A9801-A 
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Engine 






DISPLACEMENT, 
NUMBERS OF CY! 
BORE AND STROKE 
FIRING ORDER ... 
OIL PRESSURE (HOT @ 2000 RPM) 
DRIVE BELT TENSION 
CYLINDER HEAD AND VALVE TRAIN 
COMBUSTION CHAMBER VOLUME (cc). 
VALVE GUIDE BORE DIAMETER... . 
VALVE SEATS 
Width—Intake . . 
Wieth—Exhaust 
Angle... 
RUNOUT LIMIT (TLR. MAX, 
VALVE ARRANGEMENT (Front to 
VALVE LASH ADJUSTER BORE 
DIAMETER ....... 
VALVE STEM TO GUIDE CLEARANCE 
Intake ¥ 
Exhaust 
Service Clearance Limit . 
VALVE HEAD DIAMETER, 
Intake . 
Exhaust 
VALVE FACE RUNOUT LIMIT, 
VALVE FACE ANGLE LIMIT . 
VALVE STEM DIAMETER (STANDARD) 































































intake 3416-.3423 
Exhaust 3411-3418 
{0.015 Oversiz 
Intake 3566-3573 
Exnavet 10861-.0200 
(0.030 Oversize) 

Intake . ++ 3716-3723 
Exhaust (3711-3718 

VALVE SPRINGS 

Compression Pressure (Lb. @ Spec. Length) 
Intake and Exhaust (installed Load) .......71-79 @ 152 
Exhaust and Intake Valve 
(Open Load) ... 1.82-1.56 @ 1.52 
Free Length (Approximate) ‘ 1.877 
Assembied Height - 1-17/32"-1-19/32" 
Service Limit 5% Pressure Loss @ 
Specified Length 
Outof-Square Service Limit.....-...sessee 564 (0.078) 
ROCKER ARM (Cam Follower) 
Ratio. 












VALVE TAPPET, LIFTER OR ADJUSTER 
Diameter (Standard) . 
Clearance-to-Bore 
Service Limit 
Hydraulic Leakcown Rat 
Collapsed Tappet Gap 
Allowable . 
Desired . 





+0.035-0.0655 @ Cam 





0.040-0.050 @ Cam 





LOBE LIFT 


Intake .. 





roup 21 Specifications 


fe ee 


Ext 


cnaust 
Allowable Lobe Lift Loss 








JOURNAL DIAMETER 
" 





Runout Limit 
Qut-of-Round Limit... 
Front Bearing Location 


‘CYLINDER BLOCK 


HEAD GASKET SURFACE 
FLATNESS . .. 








CYLINDER BORE 
Diame' 
Surface Finish (CLA) . 
Out-of-Round Limit 
Out-of-Round Service Limit . 
Taper Service Limit. 








BORE DIAMETER . 
CRANKSHAI 


Outof-Round Limit 
Taper Limit .......... 
Journal Runout Limit. 
Surface Finish (RMS) . 
Runout Service Limit 

THRUST BEARING JOU 
Length 

CONNECTING ROD JOURNAL 
Diameter . 
Outof- Round | Limit 
Taper Limit . 
Surface Finish (RMS) . 

MAIN BEARING THRUST FACE 
Surface Finish (RMS) 
Runout Limit 

FLYWHEEL CLUTCH FACE 
Runout Limit .. 








Standard Transmission . 

Automatic Transmission 
CRANKSHAFT FREE ENDPLAY 

Service Limit .. 
AUXILIARY SHAFT ENOPLAY . 
CONNECTING ROO BEARINGS 

















THEORETICAL VALVE LIFT @ ZERO LASH 


Intake . 
Exhaust 

ENDPLAY 
Service Limit . -0.008 

JOURNAL-TO-BEARING CLEARANCE . -0.001-0.003 
Senice Limit ++ 0.006 





- 0.003 in any 6*-0.008 overall 


HEAD GASKET SURFACE FINISH (RMS) . 













MAIN BEARING BORE DIAMETER 5902-2.5910 
DISTRIBUTOR SHAFT BEARING 


MAIN BEARING JOURNAL DIAMETER 














FLYWHEEL RING GEAR LATERAL RUNOUT(T.I.R.) 


Clearance Crankshatt—Desired . 





21-01 


400 


+4.7718-4,7720 
+1.7713-1,7720 
V.7713-4,7720 
“N.7713-1.7720 
-0.005 Max, TLR. 
.0,0005 in. Max, 


(2p. .000-0.010 







60-150 




















+ -1.2010-1.1980 


2.0485-2.0472 
0.0006 Max. 
.0006 Per inch Max. 

ee eee 12Max, 





-35 Front 25 Rear (Max.) 
veers 60.001 Max. 









UMIT 
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(CRANKSHAFT, FLYWHEEL AND CONNECTING ROD 
(Cont’a) 







0.0619-0.0824 















Bearing Wall Thickness (Standard)| 
MAIN BEARINGS 
Clearance to Crankshatt—Desired _ 
—Allowabl 
Bearing Wall Thickness (Standard\ 3 
AUXILIARY SHAFT BEARINGS 
Clearance toShatt.........0....ccc cee 0.0006-0.0026 
CONNECTING ROC 
Piston Pin Bore C ameter 
Crankshaft Bearing Bore Diameter 
Qut-of-Round Limit 
Taper Limit . 
Length (Conter-to-Center) +» :5.2031-5.! 
Alignment (Bore-to-Bore Max. Differencey(4) 
Twist. . 
Bend... 
Side Clearance (Assembled to Crank) 
Standard... . 
Service Limit ... 


PISTONS AND RINGS 
PISTON 


-0.0008-0.0015 
+0.0008-0.0026 
-0.0956-0.0951 














9096-.9012 
2.4720-2.1728 







-0.024 
-0.012 
















+0.0035-0.0105 
. +. 0.014 








































Diameter 
Coded Red . +3.7764-3.7770 
Coded Bue ... - .-8.7776-3.7782 
0.003 Oversize : -3.7788-3.7794 

Piston-to-Bore Clearance (Select Fit) +0,0080-0.0038 








Pin Bore Diameter . -0.9123-0.9126 
Ring Groove Wiat 

Compression (Top)... 0.080-0.081 

Compression (Bottom) 0.080-0.081 











Olb ssc .0.188-0.182 
PISTON PIN 
Length..... iGulatihichis as indinwareasens 8.010-3.040 
Diameter 
Standard... + -0.9118-0.9124 
0.001 Oversize + 0.9 190-0:9133 
0.002 Oversize -0.9140-0.9143 


Piston-to-Pin Clearance . 
Pin-to-Rod Clearance . . 
PISTON RINGS 

Ring Width 
Compression (Top)......... 
Compression (Bottom) . 

Side Clearance 
Compression (Top)..... 
‘Compression (Bottom) 


0003 -.0005 
-Interterence Fit 








-0.077-0.078 
-0.077-0.078 








+0.002-0.004 
-0.002-0.004 










OlIRing...... Snug Fit 
Service Limit 0.006 Ma) 
Ring Gap 


Compression (Top). . 
Compression (Bottom) 
Oil (Steet Rail)...,.. 


LUBRICATION SYSTEM 


‘OIL PUMP. 
Relief Vaive Spring Tension 
(Lbs. Spec. Length) . . 
Drive Shaft-to-Housing Bearing 
Clearance 
Hellet Vaive-to-Bore Clearance 
Rotor Assembly End Clearance 
(Assembied) .. 


-0.010-0.020 
-0.010-0.020 
0.015 -0.055 










18.2-17.2 @ 1.20" 









+0.0015-0.0030 
+0.0015~0.0030 









tee ee ease 0.004 Max. 








Oll Capacity (Quarts U.S.) . 





TORQUE SPECIFICATIONS 





AUXILIARY SHAFT THRUST 
PLATE BOLT 

BSLT TENSIONER (TIMING 
PIVOT BOLT) 

BELT TENSIONER (TIMING 
‘ADJUSTING BOLT) 

CAMSHAFT GEAR BOLT 

CAMSHAFT THRUST PLATE 
BOLT 

CONNECTING ROD NUT(7) 

CRANKSHAFT DAMPER BOLT 

CYLINDER HEAD BOLT(8) 

DISTRIBUTOR CLAMP BOLT 

EXHAUST MANIFOLD TO 
CYLINDER HEAD BOLT, 
STUD OR nus) 

FLYWHEEL TO CRANKSHAFT 
BOLT 

INTAKE MANIFOLD TO 
CYLINDER HEAD BOLT 
NUT 

MAIN on cAP 







BOLT (10) 

OIL PRESSURE SENDING UNIT 
TO BLOCK 

OIL PUMP PICKUP TUBE 
TO PUMP 

TURBO TO MANIFOLD NUT 

NUT, OIL SUPPLY LINE 

NUT, OIL SUPPLY LINE 
FITTING 

BOLT, OIL RETURN TO 
TURBO 

NUT, OIL RETURN TO FITTING 

‘NUT, OIL RETURN FITTING TO 
UPPER BLOCK 

BOLT—INTAKE MANIFOLD 
LOWER 

NUT—THROTTLE BODY TO 
UPPER INTAKE 


OIL PUMP TO BLOCK 

OL PUMP COVER 

OIL PAN DRAIN PLUG TO 
PAN 

OIL PAN TO BLOCK 


OIL FILTER INSERT TO 
CYLINDER BLOCK 

OIL FILTER TO ENGINE 

ROCKER ARM COVER TO 
CYLINDER HEAD 

SPARK PLUG TO CYLINDER, 
HEAD 

TEMPERATURE SENDING UNIT 
TO BLOCK 


Outer Race-to-Housing Clearance 


AUXILIARY SHAFT GEAR BOLT M-10 


MS 
M10 


M8 
MZ 


Mo 

Mo 
M14 
M12 
M10 
M10 


M10 


MS 


M12 


M18 


MS 


M14 









FUEL PUMP—Re 9 to Group 24 Specifications 






38-54 
8-12 


38-54 


19-28 
68-96 


8-12 
41-49 
196-162 
108-122 
19-28 
22-31 


79-87 


Wwe16 


19-29 
12-16 


8-12 
19-29 
19-29 
19-28 
10-15 


21-33 


714 
9-20 


11-24 





28-40 






6-9 






28-40 
























14-21 
50-71 


6-9 
D-H 
100-120 
80-90 
14-21 
16-23 


56-64 


14-21 
80-90 

8-18 
14-21 
28-40 
20-30 


v-1z 























5-8 







7-18 






8-18 
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ENGINE 3 


CS 


TORQUE SPECIFICATIONS (Cont’d.) 


WATER JACKET DRAIN PLUG 
TO BLOCK 

WATER PUMP TO BLOCK 
BOLT 

EGR VALVE TO MANIFOLD 

EGR TUBE TO EXHAUST 
MANIFOLD CONN. 

EGR TUBE NUT 

AUXILIARY SHAFT COVER 
BOLT 

WATER OUTLET CONNECTION 
BOLT 

CYLINDER FRONT COVER 
BOLT 

INNER TIMING BELT COVER 
sTUuD 

OUTER TIMING BELT COVER 
BOLT 


ROCKER ARM COVER SHIELD 
BOLT 








NEW AND USED DRIVE BELT TENSION 
SPECIFICATIONS—Refer to Section 27-02 
NOTE: “FIXED” refers to systems with manually adjusted 
centers which are bolted in place and considered fixed. 
Time required for plunger to leak down 1/8" of travel 
with 50 Ib, load leakdown fluid In lash adjuster. 
Distance in Inches that front bearing Is installed below 


front face of bearing tower. 
0.002 undersize = Add 0.001 to Standard Thickness. 


Pin bore and crank bearing bore must be parallel and in 
the same vertical plane, within the specified total differ- 
ence when measured at the ends of an 8” bar—4” on 
each side of rod centerline. 

Measured at the piston pin bore, centerline—90* to the 


pin. 
(@)Add one pint with filter change. 


Q@Torque in sequence in two steps: 
# Step 134-41 Nem (25-30 Ib tt) 
* Step 2—41-48 N-m (30-36 Ib-ft) 
Torque cylinder head bolts in sequence in two steps: 
* Step 168-81 N:m (60-60 Ib-ft) 
* Step 2—108-122 N-m (80-90 lb-ft) 
JTorque In sequence in two steps: 
Step 1—7-9 N-m (5-7 lb-ft) 
* Step 222-31 Nem (16-23 Ib-tt) 
@Torque in sequence In two steps: 
* Step 1—68-81 N-m (50-60 lb-ft) 
* Step 2—108-122 N-m (80-90 Ib-ft) 








1/2 turn after gasket contacts surface—oll gasket. 
(CAB3B4-A3 
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GENERALINFORMATION............... 1 
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Component Inspection Chart ......... 20 
GENERAL INFORMATION 





The engine ignition system circuitry has three 
distinct branches. Two of these branches—the 
secondary ignition and ignition coil primary cir- 
cuits—are basically unchanged when compared 
to the now unused breaker point ignition sys- 
tem. It Is the electronic replacement of the 
breaker points that forms the third branch of the 
ignition system. 





In the EEC-IV ignition system, an electronic ig- 
nition module controls spark output and timing. 
The module Is only part of a larger electronic 
engine control system that is monitored and 
directed by a micro-processor called the Elec- 
tronic Control Assembly or ECA. 





23-01-2 IGNITION SYSTEM DIAGNOSIS 23-01-2 
Ce 


GENERAL INFORMATION 


| In this diagnostic section, the secondary and diagnostic procedures and in the diagnosis 


ignition coil primary branches will be covered. charts, the coil primary circuit will cross over 
The remaining electronic branch is covered in into the electronic circuits. Where this occurs, 
the 1985 Car Shop Manual, Volume H—Emis- reference to the Engine/Emissions Shop Manu- 
sion Diagnosis and Engine Electronics. During al will be made. 

SPARK 

PLUG 

WIRE 

DISTRIBUTOR 


CAP 





IGNITION 
SWITCH 







DISTRIBUTOR 


ELECTRONIC 
CONTROL 
ASSEMBLY (ECA) 





STARTER 
RELAY 







MODULE 







BATTERY 


2447-4, 














23-01-3 


DIAGNOSTIC CHARTS 


CONDITION 


IGNITION SYSTEM DIAGNOSIS 


IGNITION SYSTEM 
TROUBLESHOOTING CHART 


POSSIBLE CAUSE 


23-01-3 





CORRECTIVE ACTION 





ENGINE BACKFIRES BUT FAILS 
TO START 


Incorrect Ignition timing 


Moisture in distributor cap 


Distributor cap faulty 


Spark plug wires not con- 
nected in correct firing order 


Check base and initial tim- 
ing. If necessary, refer to the 
Diagnostic Procedures in 
this section. 


Clean and inspect distribu- 
tor cap. 


Inspect distributor cap. If 
necessary, refer to the Com- 
ponent Inspection Chart in 
this section. 


Check firing order and spark 
plug wire routing. If 
necessary, refer to the 
Diagnostic Procedures In 
this section. 





ENGINE RUNS ONLY WITH KEY 
IN START POSITION 


MISFIRING 


(This condition can be more easi- 
ly diagnosed using an oscillo- 
scope. If necessary, refer to the 
Diagnostic Procedures in this 
section.) 


Air leak past vane air meter 


Faulty spark plugs 


Spark plug wire routing 


Breakdown in insulation of 
spark plug wire 


Distributor cap damaged 


Inspect flexible tubes for 
proper installation or 
damage. 


Remove and inspect spark 
plugs. If necessary, refer to 
the Spark Plug Troubleshoot- 
ing Chart. 


Check for proper firing order 
and routing. If necessary, re- 
fer to the Diagnostic Proce- 
dures in this section. 


Check condition of spark 
plug wires. If necessary, 
refer to the Component 
Inspection Chart in this 
section. 


Inspect distributor cap. If 
necessary, refer to the Com- 
ponent Inspection Chart in 
this section. 





23-01-4 IGNITION SYSTEM DIAGNOSIS 23-01-4 


Se el 


DIAGNOSTIC CHARTS 


IGNITION SYSTEM 
TROUBLESHOOTING CHART (Continued) 


CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





MISFIRING (Cont'd) © Gap between rotor and ¢ Inspect rotor and cap for ex- 
distributor terminals burned cessive erosion of terminals. 
too wide If necessary, refer to the 

Component Inspection Chart 
in this section. 

* Incorrect ignition timing Check base timing. If 
necessary, refer to the 
Diagnostic Procedure in this 
section. 


ENGINE CRANKS BUT WILL NOT START 
DIAGNOSIS CHART 


1 EFI FUEL SYSTEM CHECK 


TEST STEP RESULT ACTION TO TAKE 


Turn ignition key to RUN position High-pressure pump operates Test Result OK. Proceed to 2. 
and listen for high-pressure pump 
to “buzz-up” to EFI system 
operating pressure. 


High-pressure pump does not Proceed to Section 24-01, Fuel 
operate System Diagnosis. 


2 ELECTRICAL CONNECTION CHECK 


TEST STEP RESULT ACTION TO TAKE 


Check electrical connections at All connections clean and tight Test results OK. Proceed to 3. 


ignition coil, distributor cap, 
spark plugs and TFI module. Connection(s) require tighten: Test result not OK, Clean and 


ing or cleaning tighten connections. Try to 
start engine. If engine does not 
start, proceed to 3. 











23-01-5 IGNITION SYSTEM DIAGNOSIS 


SS 


DIAGNOSTIC CHARTS 


DIAGNOSIS CHART (Continued) 


3 SPARK OUTPUT CHECK 
TEST STEP RESULT 


© Connect remote starter switch. Sparks at tester 


* Disconnect ignition coil wire No sparks at tester 
from distributor. 


© Connect spark tester between 
ignition coil wire and ground. 


¢ Turn ignition key to RUN posi- 
tion, Crank engine using 
remote starter switch and 
check for spark. 


ENGINE CRANKS BUT WILL NOT START 


ACTION TO TAKE 


Test result OK. Proceed to 5. 


Remove distributor cap and 
crank engine to verify 
distributor shaft is turning. 


« If distributor shaft does not 
turn, a problem exists in the 
distributor or auxiliary shaft 
drive. 


© If distributor shaft turns, 
proceed to 4. 





connection at ignition coil. 


* Check ignition coil for ex- 
cessive resistance or open. 
— Replace ignition coll wire It 
resistance exceeds 5,000 
ohms per inch. 


Ignition coil wire not OK 


5 SPARK PLUG WIRE CHECK 


TEST STEP RESULT 
© Connect ignition coil wire to Sparks at tester 
distributor. 
© Disconnect wire at any spark 


plug. 


© Connect spark tester between No sparks at tester 
the spark plug wire and ground. 





© Turn ignition key to RUN posi- 
tion. Crank engine using 
remote starter switch and 
check for spark. 


4 COIL WIRE CHECK 
TEST STEP RESULT ACTION TO TAKE 
© Check ignition coll for proper Ignition coll wire OK Test results OK. Proceed to 11. 


Replace coil wire and attempt 
to start engine. If engine does 
not start, proceed to 11. 


ACTION TO TAKE 


Remove and inspect spark 
plugs. If necessary, refer to the 
Spark Plug Inspection Chart in 
this section. If spark plugs are 
OK, proceed to 10. 


Test results OK. Proceed to 6. 








23-01-6 IGNITION SYSTEM DIAGNOSIS 23-01-6 
Hoenn eee ee eee EE TEIETEInSISS=SA Sl 


DIAGNOSTIC CHARTS 


— 


ENGINE CRANKS BUT WILL NOT START 
DIAGNOSIS CHART (Continued) 


6 DISTRIBUTOR CAP/ROTOR INSPECTION 
TEST STEP RESULT ACTION TO TAKE 








Check distributor cap and rotor Cap and rotor OK Test Results OK. Proceed to 7. 


for damage, carbon tracking or Cap and/or rotor not OK Replace as necessary. Try to 


other conditions that might pre- : : 
: start engine. If engine does not 
vent engine starting. If necessary, start, proceed to 7. 


refer to the Component Inspec- 
tion Chart in this section. 


7 SPARK PLUG WIRE CHECK 


ue, 


TEST STEP RESULT ACTION TO TAKE 
—_— eee 
Check resistance of spark plug Less than 5,000 ohms per inch _‘ Test results OK. Proceed to 8. 


wires and condition of insulation. and insulation is in good 
If necessary, refer to the Compo- _ condition 


EE aePeen ee Shee More than 5,000 ohms per inch, Replace wires. Try to start 
7 or wires are in poor condition engine. If engine does not 
start, proceed to 8. 
8 SPARK PLUG FIRING ORDER 





TEST STEP RESULT ACTION TO TAKE 





Check spark plug wires for proper Firing order correct Test results OK. Proceed to 9. 

installation in distributor cap ac- - ri i 

cording to firing order. If neces- Firing order not correct Install wires in proper firing 
order, Try to start engine. If 


sary, refer to the Diagnostic 
Procedure in this section. engine does not start, proceed 


9 SPARK PLUG CONDITION CHECK 


Ss 





TEST STEP RESULT ACTION TO TAKE 
ee 
Remove and inspect spark plugs. Spark plugs OK Test Results OK. Proceed 
If necessary, refer to the Spark to 10, 


Plug Inspection Chart in this 


section, Spark plugs not OK Replace spark plugs and at- 


tempt to start engine. If engine 
does not start, proceed to 10. 





Ue se ee 








23-01-7 Ignition System Diagnosis 


DIAGNOSTIC CHARTS (Continued) 





ENGINE CRANKS BUT WILL NOT START 
DIAGNOSIS CHART (Continued) 


10 STATIC TIMING CHECK 








TEST STEP RESULT ACTION TO TAKE 
Check engine static timing. If Rotor tip aligns with #1 in Test results OK. Problem does 
necessary, refer to the procedure distributor cap not seem to be in ignition sys- 
in this section. tem secondary circuit. Refer to 


Sections 21.01 and 24.01 or 
Group H in this Shop Manual. 
Rotor tip does not align with #1 Loosen distributor clamp hoid 


in distributor cap down bolt and turn the distribu- 
tor base to align the rotor and 
distributor. 


NOTE: If the rotor-to-distridutor 
misalignment is excessive, 
camshaft timing should be 


11 TFI MODULE SWITCHING CIRCUIT CHECK checked. f necessary, reler.to 








Section 21-05. 
TEST STEP RESULT ACTION TO TAKE 
© Attach a 12-volt DC test light Light flashes Test results OK. Proceed to 13. 
between the ignition coil 
negative terminal (—}) and 
engine ground. Light but no flash Problem seems to be in ECA- 


related circuits. Refer to 
Group H located at the back of 
thie Shop Manual. 


Connect a remote starter 
switch. 


Turn the ignition switch to the 
RUN position. No light or very dim light Proceed to 12. 


Crank engine and observe test 
light. 


12 COIL FEED CIRCUIT CHECK 





TEST STEP RESULT ACTION TO TAKE 





© Attach a 12-volt DC test light Light on Proceed to 13. 
between the ignition coil 
positive terminal (+) and an 
engine ground. 


No light Repair open in circuit 16— 
ignition coil feed. Attempt to 
start engine. If engine will not 

© Turn the ignition switch to the Start, problem seems to be in 

RUN position. ECA-related circuits. Refer to 

Group H located at the back of 

this Shop Manual. 
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DIAGNOSTIC CHARTS (Continued) 


13 IGNITION COIL TEST 


Ignition System Diagnosis 


23-01-8 





ENGINE CRANKS BUT WILL NOT START 
DIAGNOSIS CHART (Continued) 





TEST STEP 


Perform coil primary and secon- 
dary resistance checks. If 
necessary, refer to the procedure 
in this section. 


14 TFl MODULE RUN CIRCUIT CHECK 


RESULT 


Coil resistance within 
specification 


Coil resistance not within 
specification 


ACTION TO TAKE 


Problem seems to be in ECA- 
related circuits. Refer to 
Group H located at the back of 
this Shop Manual. 


Replace coil. Attempt to start 
engine. If engine will not start, 
problem seems to be in ECA- 
related circuits. Refer to 
Group H located at the back of 
this Shop Manual. 





TEST STEP 


* Disconnect wiring at distributor No light 
TFI ignition module. 


Attach a 12-volt DC test light 
between module connector wire 
16 (R/LG) and ground. 


* Turn ignition key to RUN posi- 


tion and observe the test light Light on 


15 TFl MODULE CRANKING CIRCUIT CHECK 
TEST STEP 


* Disconnect wiring at distributor Light on 
TFI ignition module. 


* Attach a 12-volt DC test light 
between module connector wire 
32 (R/LB) and ground. 


© Turn the ignition key to crank 
position and observe the test 
light. 


Light off 





RESULT 


RESULT 


ACTION TO TAKE 


Repair open in TFI module cir- 
cuit 16. Attempt to start engine. 
If engine will not start, problem 
seems to be in ECA-related cir- 
cuits. Refer to Group H located 
at tne back of this Shop Manual. 


Test results OK. Proceed to 15. 


ACTION TO TAKE 


Test results OK. Problem seems 
to be in ECA-related circuits. 
Refer to Group H located at the 
back of this Shop Manuai. 


Repair open in circuit 32. 
Attempt to start engine. If 
engine will not start, problem 
seems to be in ECA-related cir- 
cuits. Refer to Group H located 
at the back of this Shop Manual. 
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23-01-9 IGNITION SYSTEM DIAGNOSIS 23-01-9 
ET 


CIRCUIT WIRING DIAGRAM 
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IGNITION SYSTEM DIAGNOSIS 23-01-10 


LS 


DIAGNOSTIC PROCEDURES 


BASE TIMING CHECK/ADJUSTMENT 


1. Position the transmission selector lever in 
Park (automatic transmission) or Neutral 
(manual transmission) and firmly set the 
parking brake. 

2. Make sure the A/C control is in the OFF 
position. 

3. Connect an inductive timing light and a 
tachometer. 

NOTE: The ignition coil connector allows a 
tachometer connection using an alligator clip 
without removing the coil connector. 


4, Separate the wiring connector spark output 
(SPOUT) wire. 


x 


SPARK 
OUTPUT 
(SPOUT) 

CONNECTOR 














MODULE 
SENSOR 


Ba454-A 


NOTE: Engines equipped with EEC-IV have an 
in-line base timing connector that must be 
disconnected to check base ignition timing. 
Disconnecting the connector interrupts the 
ECA’s timing advance/retard signal, and 
guarantees that only base timing will be read 
during the timing check. The connector is locat- 
ed near the distributor, within six inches of the 
TF! module. 































5. Start the engine and allow it to warm up to 
operating temperature. 

6. Check engine idle speed. If idle speed is not 
825-975 (M/T) or 925-1075 (A/T) rpm, it must 
be adjusted. If necessary, refer to Section 
21-01. 

7. Using the timing light, check the base tim- 
ing. The notch on the crankshaft pulley 
should align with the timing scale as 
follows: 

— Manual transmission: 13° BTDC 


— Automatic transmission: 10° BTDC 










O PULL! 





. Ooh)... mi 


B4455-A 


If timing is not within specification, loosen 
the distributor hold-down bolt and turn the 
distributor until the timing marks align. 
Tighten the hold-down bolt. 
8. Shut off the engine, connect the SPOUT cir- 
cuit connector, remove the timing light and 
remove the tachometer. 
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eS 


DIAGNOSTIC PROCEDURES 





Remove the jutor cap and check that 
the rotor tip is pointing to the number one 
An initial timing check should be done if there spark plug wire tower in the distributor cap. 
is reason to believe the distributor is no longer 
timed to the engine. This condition can result 
from incorrect installation of the distributor or 
a timing belt that has jumped timing. 


INITIAL TIMING CHECK 


1. Remove the number one spark plug. 


2. Install a compression gauge in the number 
one spark plug hole. 

3. Connect a remote starter switch between 
the battery positive terminal and the starter 
relay “S” terminal. 

4, Using the starter switch, “bump’’ the 
engine around until the gauge indicates the 
piston in the number one cylinder is on the 
compression stroke. Se 

5. Continue “bumping” the engine until the 
timing mark on the crankshaft is exactly 
aligned with the TDC mark on the timing 
scale. 





DISTRIBUTOR 
mo 


NOTCH ON 
PULLEY 








Ifthe rotor and distributor cap are aligned, 
initial timing is OK. Proceed to step 7. 


© If the rotor and distributor cap do not 
align, remove the distributor and properly 
time it to the engine. Proceed to step 7. 





A8991-A, 


NOTE: If the crankshaft mark passes the TDC 
mark, repeat steps 4 and 5. 
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DIAGNOSTIC PROCEDURES 









INITIAL TIMING CHECK (Continued) 























CAM SPROCKET ARROW 

7. Remove the access plug from the timing 
belt outer cover and check that the timing 
mark on the cam sprocket is aligned with 
the timing pointer. 


If the cam sprocket timing mark is aligned 
with the pointer, the engine is properly 
timed. 


If the cam sprocket timing mark does not 

align with the pointer, the timing belt has 

jumped time and must be adjusted. If 

necessary, refer to Section 21-05. 

8. Check and adjust base ignition timing. If 
necessary, refer to the procedure in this 
section. 


TIMING 
POINTER 








DIAGNOSTIC CHART 
SPARK PLUG 
TROUBLESHOOTING CHART 











CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 
FUSED SPOT DEPOSITS Sudden acceleration Plugs can be cleaned if not ex- 
(identified by melted or spotty gene ver Ctneralae: tepiace 
deposits resembling bubbles or plugs. 
blisters.) 
OVERHEATING * Engine overheating ¢ Replace plugs. 


Refer to Section 27-01 for 


(Identified by a white or light gray diagnostic procedures. 


insulator with small black or gray 
brown spots and with bluish 
burnt appearance of electrodes.) » Wrong type of heat range * Replace with specified 


plugs plugs. 
* Replace plugs and tighten to 
* Loose plugs specified torque. 
* Replace plugs. Check base 
* Incorrect ignition timing timing. If necessary, refer to 


the procedure in this 
section. 
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DIAGNOSTIC CHARTS (Continued) 


Ignition System Diagnosis. 


SPARK PLUG 
TROUBLESHOOTING CHART (Continued) 


23-01-13 





CONDITION 


POSSIBLE CAUSE 


CORRECTIVE ACTION 





OVERHEATING (Cont'd) 


Incorrect fuel mixture 


Replace plugs. Refer to 
Group 24, . 





CARBON FOULED 


(Identified by black, dry, fluffy 
carbon deposits on insulator tip, 
exposed shell surfaces and 
electrodes.) 


© Wrong heat range plugs (too 


cold) 
Weak ignition 


Dirty air cleaner element 


Fuel mixture too rich 
Excessive idling 


Replace with specified 
plugs. 

Make scope check of igni- 
tion system. If necessary, 


refer to the procedure in this 
section. 


Replace element. If neces- 
sary, refer to Section 24-41. 


Refer to Group 24 


Discuss condition and cause 
with owner, 





PRE-IGNITION 


(Identified by melted electrode 
and possibly blistered insulator.) 


NOTE: Matallic dapasits on in- 
sulator indicate engine damage. 
Refer to Section 21-01 for engine 
diagnosis. 


* Wrong type of fuel 


Incorrect ignition timing 
Wrong heat range plugs 
Engine overheating 


Burned valves or other 
engine damage 


Replace plugs. Discuss con- 
dition and cause with owner. 


Check base timing. If 
necessary, refer to the proce- 
dure in this section. 


Replace with specified plug. 


Refer to Section 27-01 for 
diagnostic procedures. 


Refer to Section 21-01 for 
diagnostic procedures. 





GAP BRIDGED 

(Identified by deposit build-up 
closing gap between electrodes.) 
OIL FOULED 


(Identified by wet, black deposits 
on insulator shelibore and elec- 
trode.) 


Oil or carbon fouling 


° Excessive oil entering com- 
bustion chamber through 
worn rings or pistons, worn 
valve guides 





Replace plugs. Refer to Sec- 
tion 21-01 for possible 
engine-related causes. 


* Refer to Section 21-01 for 
diagnostic procedures. 
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DIAGNOSTIC PROCEDURES 


Ignition System Diagnosis 





Ignition Coil Tests 


will given an indication of coil condition. 


The ignition coil can be tested on any conventional 
coil tester or with an ohmmeter. A coil tester is 
preferable because it can detect faults that cannot 
be found with an ohmmeter. The ohmmeter checks 








Primary Winding Resistance Test 


Set the onmmeter to the x1 scale. 


or below this spec. replace the coil 








1. Disconnect the wiring connector from the coil 


3. Connect the ohmmeter across the coil negative 
and positive terminals. The ohmmeter reading 
should be 0.3 to 1.0 ohm. If the reading is above 


B4s60-A 








23-01-14 
Secondary Winding Resistance Test 
f | 8000-11,500 OHMS 
AE a 
2 Sar 1. 
B4461A 


IO oe 













Disconnect the wiring connector from the coil. 
Disconnect the coil secondary wire. 
Set the ohmmeter to the x 1000 scale. 


Connect the ohmmeter across the coil negative 
terminal and the secondary high-voltage 
terminal. The ohmmeter reading should be 
8,000 to 11,500 ohms. If the reading is above or 
below this spec, replace the coil. 
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DIAGNOSTIC PROCEDURES 








OSCILLOSCOPE CHECKS 


The oscilloscope provides a convenient means 
of observing secondary ignition circuit opera- 
tion while the engine Is running. It displays a 
graphic waveform trace pattern that reflects 
the actual voltages required to fire each spark 
plug. Through interpretation, the scope pattern 
can be used to diagnose conditions affecting 
all cylinders or just one cylinder. When connec- 
ting an engine analyzer equipped with a scope, 
always follow the manufacturer's instructions 
for hook-up and operation. 


NOTE: It is essential that the calibration of the 
engine analyzer be maintained for accurate 
results. 









BURNTIME 





5 MILLISECOND SCALE 


SS 


100 90 80 70 60 50 40 


4 
Ignition Coll Output Test 


1. Connect an engine analyzer equipped with 
an oscilloscope. Follow the manufacturer's 
instructions for hook-up and operation. 


2. Start the engine. 


3. Select a Secondary, superimposed pattern, 
with a 5ms (milllsecond) sweep. 


4, Observe the burn line on the screen. The burn 
time must be a minimum of ims 
(millisecond), and a maximum of 2ms (miill- 
second) in length. 

This indicates that there are sufficient coll 
reserves to fire the plugs, under any 
conditions. 


CAUTION: Do NOT operate the engine with a 
plug wire disconnected, as this will result In 
damage to ignition system components. 
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SUPPLEMENT 1 


23-01-16 IGNITION S' 


DIAGNOSTIC PROCEDURES 


With the scope set to review parade display, 
slowly increase engine rpm from idle to 2,000 


FIRING VOLTAGE 
AVERAGE 
VOLTAGE 


EVENNESS 
(HIGH TO LOW) 





YSTEM DIAGNOSIS 


OSCILLOSCOPE CHECKS (Continued) 


rpm and back to idle. Compare the scope 
displays with the illustrations in the following 
diagnostic illustrations. 











Evenness of 
spark plug 

firing voltage: 
5 kv or less. 


* These are normal values 
for a properly operating 
ignition system. 















And the 
average value 
of spark 

plug firing 
voltage: 

15 kv or 

less. 


CR4AG4-A 




































Evenness of © Gneck ignition coll wire 
spark plug for proper installation in 
firing voltage: coil and distributor cap. 
5 kv or less. 

* Measure resistance of 
ignition coil wire. Re- 
place if greater than 
5,000 ohms per inch. 

* Wide spark plug gaps— 
all cylinders, (usually 

And the from worn electrodes 
average value due to high mileage). 
of spark 

plug firing 

voltage: Check distributor rotor 
15 kv or alignment. 

greater. 





CB4465-A 





23-01-16 


a 








23-01-17 IGNITION SYSTEM DIAGNOSIS 23-01-17 





DIAGNOSTIC PROCEDURES 


OSCILLOSCOPE CHECKS (Continued) i 





Consistently ¢ Fouled spark plug(s). 

low spark. * Narrow spark plu 

plug firing gapts). persPive 

voltage in . 

one or more * Spark plug wire(s) 

cylinders. grounding on engine. 
Inspect for damage. 


* Carbon tracking in cap 









(CB4466-A 








__] 
=| 


Evenness of Problems affecting some 
spark plug cylinders: 
firing voltage: 
5 kv or greater. r 
* Wide spark plug gap(s) 


or worn electrode(s). 


¢ Improperly installed cap, 
adapter, or rotor. 


¢ Check distributor rotor 
alignment. 





(CB4467-A 
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DIAGNOSTIC PROCEDURES 












OSCILLOSCOPE CHECKS (Continued) 















© Spark plug wire(s) not 
firmly connected to dis- 
tributor cap or spark 
plug. 

* Disconnected spark plug 

wire(s). 


Consistently 
high spark 
plug firing 
voltage in one 
or more 
cylinders. 






¢ Wide spark plug gapis). 






* Open plug wire(s). 








Spark plug Ignition coil primary 

firing voltage | circuit reversed. Check. 

negative wiring harness for ignition 

going. coil primary circuit. If OK 
replace ignition coil. 








(CB4s69.A 











23-01-19 IGNITION SYSTEM DIAGNOSIS 23-01-19 





DIAGNOSTIC PROCEDURES 


SPARK PLUG FIRING ORDER AND ROUTING 


The secondary ignition wires must be installed 
in the distributor cap in a specific order and 
must be properly routed to the spark plugs. To 
match the engine firing order the spark plug 
wires are installed in the cap in a clockwise 
direction to match the clockwise rotation of the 
distributor rotor. Beginning with number one, 


= 


the plug wires are routed, in order, to spark . 


plugs 1-3-4 and 2. POSITION 

POSITION OF 
CAP-ATTACHING 

SCREWS CLOCKWISE 

° 
YG 
FRONT 
v FIRING ORDER—1-3-4-2 Biaaea | 


CYLINDER NUMBERING AND 
DISTRIBUTOR LOCATION 


DISTRIBUTOR 


FRONT 


¥ 





FIRING ORDER AND 








Proper ching of the secondary wires is impor- 


tant to prevent induction produced misfiring. If 
the engine develops a missing or sputtering 
condition after a service procedure requiring 








removal or repositioning of the secondary wire, 


look for improper routing of these wires. The 
wires must be properly routed to plugs and held 
in position by the routing clips. 
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DIAGNOSTIC PROCEDURES 





IGNITION SYSTEM 
COMPONENT INSPECTION CHART 





COMPONENT CHECK FOR 





Cracks 

Carbon tracks 

Burned or broken spark plug wire terminals 
Burned or eroded terminals 

Missing or broken carbon button 


DISTRIBUTOR CAP 


eee ne 


ROTOR Burned or eroded center contact 
Burned or eroded tips 

Cracks 

Carbon tracks 

Loss of center contact spring tension 


sec ee 


SPARK PLUG WIRES Brittle or spongy spark plug boots 

Breakdown of insulation 

Excessive resistance 

— If ohmmeter reading exceeds 5000 ohms per inch, replace 
the wire. 
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CONTENTS 


DESCRIPTION .......... 0-020 e sees eee 1 


REMOVAL AND INSTALLATION 


Distributor Assembly . 
TFI-IV Ignition Module . 
Distributor Cap and Rotor. . 
Spark Plug Wires . . 
Spark Plug .. 
Octane Rod . 









DISASSEMBLY AND ASSEMBLY 


Distributor ....... 6. cece eee ee eee eee 12 


IGNITION SYSTEM 


SECTION 23-02 IGNITION SYSTEM 


23-02-1 








DESCRIPTION 





The ignition system features a universal 
distributor design, driven by the auxiliary shaft. 
The distributor is mounted on the left side of 
the engine, below and behind the power steer- 
ing pump. The distributor has a die-cast base 
which incorporates an integrally mounted TFl- 
IV ignition module, a Hall affact vane switch 
stator assembly, and an octane rod. No distrib- 
utor calibration is required and initial timing is 
not a normal adjustment. 


The universal distributor can be adjusted for 
octane needs by replacing the octane rod. The 
standard zero degree rod can be replaced with 
a three degree or six degree retard rod. The 
replacement rods are released for service only. 


NOTE: Do not change timing by use of different 
octane rods without first having the proper 
authorization, as federal emission require- 
ments will be affected. 


The TFI-IV module used features a “push start” 
mode. This will allow “push starting” of the 
vehicle should It be necessary (manual trans- 
mission only). 






























NORMAL FLUX 
PATH 


HALL PERMANEN' 
EFFECT MAGNET 
DEVICE 


SWITCH OFF 
(WINDOW AT SWITCH) 


HALL EFFECT 
DEVICE 


SHUNTED FLUX 


PATH 


VANE. 


HALL EFFECT 
DEVICE 


SWITCH ON 
(VANE AT SWITCH) 
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IGNITION SYSTEM 


23-02-2 





DESCRIPTION 


REMOVAL AND INSTALLATION 








The primary function of the EEC IV System univer- 
sal distributor is to direct the high secondary 
voltage to the spark plugs. In addition, the univer- 
sal distributor supplies crankshaft position and 
frequency information to the ECA using a Profile 
Ignition Pick-Up. 


The switch consists of a Hall effect device on 
one side and a magnet on the other. The-rotary 
cup, which has windows and vanes, rotates and 
passes through the space between the Hall ef- 
fect device and the magnet. 


When a window is between the Hall effect 
device and the magnet, the magnetic flux pathis 
not completed from the magnet through the Hall 
effect device and back to the magnet. In this 
case, the switch Is off and the Hall effect device 
sends no signal. 


When a vane passes between the device and the 
magnet, the magnetic lines of flux increase. The 
flux lines are shunted through the vane back to 
the magnet, increasing the effect of the mag- 
net on the Hall effect device and the device is 
turned on. 


When the next window passes between the 
device and the magnet, the device is again shut 
down and the signal is turned off. 


The voltage pulse is used by the EEC IV system 
for sensing crankshaft position and computing 
the desired spark advance based on engine de- 
mand and calibration. 


The secondary ignition wires are made from a 
Premium wire that will withstand high tempera- 
tures. When replacing these wires, make sure 
the premium wires available. for service are 








installed on the vehicle. 








DISTRIBUTOR ASSEMBLY 


Replace the distributor assembly if service pro- 
cedures other than those outlined in this section 
are required. 


Removal 


1. Disconnect the wiring connector from the 
TFI module. 







ENGINE 
IGNITION 
"DISTRIBUTOR 


B4326-4 
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IGNITION SYSTEM 


23-023 





REMOVAL AND INSTALLATION 
fo Sa ee ee 
DISTRIBUTOR ASSEMBLY 
Removal (Continued) 


3. Using a screwdriver, remove the distributor 
cap and position it and the attached wires 
aside so as not to interfere with removing 
the distributor. 





Y —\ 


DISTRIBUTOR CAP 
ATTACHING SCREWS BAA7LA 


| 4. Loosen the distributor rotor attaching screws 


and remove the rotor. 











5. Note the position of the shaft plate, arma- 
ture and rotor locating holes. 


ROTOR 
LOCATING 





6. Remove the distributor hold-down bolt and 
clamp. The distributor can now be removed 
from the engine. 


NOTE: THE DISTRIBUTOR 
HOLD-DOWN BOLT AND 
CLAMP ARE LOCATED 
UNDER THE DISTRIBUTOR 
BOWL BETWEEN THE 
DISTRIBUTOR BASE AND 
THE CYLINDER BLOCK 












DISTRIBUTOR 
HOLD DOWN 
BOLT AND CLAMP 
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REMOVAL AND INSTALLATION 






DISTRIBUTOR ASSEMBLY 4. Install the distributor’hold-down bolt and 
clamp and tighten so that the distributor. 


can barely be rotated. 









Installation . 
1. Rotate the distributor by hand to make sure 
it turns freely. 3 
2. Make sure the base O-ring is in position. 


. Install the distributor rotor and tighten the 
two screws, 


. Install the distributor cap with the attached 
wires. Tighten the distributor cap screws. 
Check all the spark plug wires to ensure 
they are seated in the cap 






DISTRIBUTOR 
ASSEMBLY . Reconnect the TFI module connector to the 


distributor. 





. Check the ignition timing and adjust to spec- 
ification. If necessary, refer to Section 23-01. 


. With the initial timing verified, tighten the 
distributor hold-down to 8.0 to 11.5 N-m (6.9 
to 8.5 Ib-ft). : 





TFI-V IGNITION MODULE 


3. Position the rotor locating holes in: the~ Removal 


same location.as when the distributor wa: 
ed . 1. Remove distributor from the engine. If nec- 


removed. Install the distributor in the fe fen i 
engine, maintaining the.same orientation of essary, reter to the procedure in this section. 


the TFI-IV module to the engine as when 2, Remove the TFI module attachment screws. 
temoved. F 


ROTOR 
LOCATING ATTACHING 
HOLE SCREWS 








84392. 























23-02-5 


IGNITION SYSTEM 
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—— ERE REEEne 
REMOVAL AND INSTALLATION 





TFI-IV IGNITION MODULE 


Removal (Continued) 


3. Slide the right ‘side of the module down 
toward the distributor mounting flange and 
then back up. Then, slide the left side of the 
module down toward the distributor mount- 
ing flange and then back up. Continue alter- 
nating, side to side, until the module 
terminals are disengaged from the connector 
in the distributor base. 


DISTRIBUTOR 
CONNECTOR 
PINS: 


WORK 





B4333-A 


With the terminals completely disengaged, 
_ slide the module downward. Pull gently 
away from the mounting surface. 


CAUTION: Do not attempt to lift the. module from 
the mounting surface prior to moving the TFI 
module toward the distributor flange, as you 
will break the pins at the distributor/module 
connector. 





ed 
Installation 


1. Coat the metal base plate of the TFI ignition 
module uniformly with silicone compound, 
approximately 1/32-inch thick. Use silicone 
dielectric compound WA-10 D7AZ-19A331-A, 
or equivalent grease. 


SILICONE 
DIELECTRIC 
COMPOUND 


WA-10 
D7AZ-19A331-A 





2. Place the TFI module on the distributor and 
carefully work into position until seated on 
the distributor connector pins. 


e 


. Install and tighten the two TFI module mount- 
Ing screws. 


4. Install the distributor. If necessary, refer to 
the procedure in this section. 


5. Check the Ignition timing and adjust to spec- 
Ification. If necessary, refer to Section 23-01. 


6. If the engine was originally timed with the 
“positive buy” timing, deface or destroy the 








“positive buy” timing label. 
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IGNITION SYSTEM 


23-02-6 





REMOVAL AND INSTALLATION 


DISTRIBUTOR CAP AND ROTOR 


Removal 


1. Remove the coil wire. 


2. Loosen the distributor cap hold-down 
screws. Pull the cap straight off the distribu- 
tor to prevent damage to the rotor points and 
spring. 





3. Identify the location of each wire in the dis- 
t 


ributor cap and disconnect the spark plug 
wires from the distributor cap. 








SPARK PLUG 
WIRE B4336-8 








4. Loosen the rotor attaching screws and 
remove the rotor. 





ROTOR 
ATTACHING 
SCREWS 








Cleaning and Inspection 


Wipe the distributor cap with a clean, damp 
cloth. Dry the cap with compressed air. Inspect 














the cap for cracks, broken carbon button, car- 
bon tracks or dirt or corrosion on the terminais. 
Replace the cap jf it is damaged. 


Wipe the rotor with a clean, damp cloth. Dry 
with compressed air. Inspect and replace the 
rotor if cracks, carbon tracks, burns, damaged 
points or spring are observed. 





Installation 
When installing a new multipoint distributor 
rotor, do not apply silicone compound to the 
rotor points. 

1. Position the rotor on the shaft plate and in- 
stall the attaching screws. Make sure the 
square and round locator pins are aligned 
with the hole in the shaft plate. 

2. Position the distributor cap on the distributor 
base, noting the square alignment locator. 
Tighten the hold-down screws. Care should 
be taken to‘prevent damage to the rotor blade 
and spring. 

3. Install the secondary wires, noting correct 
locations on the distributor cap. Make sure 
the wires are installed in the proper firing 
order. If necessary, refer to the spark plug 
wire procedures in this section. 

4. Install the coll wire. 











f 
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REMOVAL AND INSTALLATION 




























When removing wires from the distributor cap 
or coil, grasp the boot by hand and remove with 
a twisting and pulling motion. Do not pull on 
the wire. 


SPARK PLUG WIRES 









Inspection 


REMOVE WITH A 


Without removing thehigh-tension wires from the TWISTING MOTION 


spark plugs, distributor cap or coll, inspect them 
for visible damage such as cuts, pinches, cracks 
or torn boots. Replace only those wires that are 
damaged. If only the spark boot Is damaged, 
replace Just the boot. 


SPARK PLUG 





\ lS DISTRIBUTOR 
Removal LA fe 
When removing wires from spark plugs, use = 
Tool T74P-6666-A, or equivalent. Grasp and 
twist the boot back and forth on the plug insu- 
lator to free the boot. Use the special tool to 
pull the boot from the plug. Do not pull on the 
wire directly, or it may become separated from 
the connector inside the boot. 


Installation 





4. Whenever a high-tonsion wire is removed for 
* TOOL T74P.6668-A any reason from a spark plug, coil or distribu- 
tor cap or anew high-tension wire Is installed, 
silicone dielectric compound D7AZ-19A331- 
A, or equivalent, must be applied to the boot 
before it is reconnected. Using a small clean 
tool, coat the entire interior surface of the 

boot with Motorcraft Silicone Dielectric Com- 
« Oo pound D7AZ-19A331-A, or equivalent. 


TWIST AND PULL SPARK PLUG 





SILICONE DIELECTRIC 
COMPOUND WA-10 
D7AZ-194331-A 
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REMOVAL AND INSTALLATION 





SPARK PLUG WIRES 


Installation (Continued) 


2. Insert each wire on the proper terminal of 
the distributor cap. Be sure the wires are all 
the way down over their terminals. The No. 
1 terminal is identified on the cap. Install 
the wires starting with No. 1. Engine firing 
order is shown below. 


CYLINDER NUMBERING AND 
DISTRIBUTOR LOCATION 


DISTRIBUTOR 





FIRING ORDER AND 
POSITION 


POSITION OF CLOCKWISE 
CAP ATTACHING 


SCREWS 





FRONT 


FIRING ORDER—1-3-4-2 B4339-A 














3. Remove the wire retaining separators for 
the old high-tension wire set and install 
them on the new set In the same relative 
position. Install the separators to the valve 
focker arm covers studs. 


NOTE: The secondary ignition wires are made 
from a premium wire that will withstand high 
temperatures. When replacing these wires, 
make sure the premium wires available for serv- 
ice are installed on the vehicle. 


RETAINING 
SEPARATORS 





4. Connect the wires to the proper spark plugs. 


5. Install the coil wire. 
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REMOVAL AND INSTALLATION 


| SPARK PLUG 


Removal 


1. Remove the spark plug wire from the spark 
plug using Tool T74P-8666-A, or equivalent, 
with a twisting-pulling motion. Do not pull 
directly on the spark piug wire. 


TOOL T74P-6666-A 





TWIST AND PULL 


A662. 











2. Inspect the spark plug wires for physical dam- 
age. Replace as necessary. 





3. Clean area around each spark plug port with 
compressed air. 





SPARK PLUG 


4, Remove the spark plug. 
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REMOVAL AND INSTALLATION ae oe 





ee a | 
SPARK PLUG if 


3. Coat the inside of the spark plug wire boot 


with silicone compound and install it on the 
Installation Spark plug. 


1. Set spark plug gap to specification as shown 
‘on the Vehicle Emission Control Information 
Decal. 


SPARK PLUG 







SET GAPTO 
SPECIFICATION 





SPARK PLUG 
WIRE 


2. Install the spark plug. 


COMPOUND WA-10 
D7AZ-19A331-A B4338-0 
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IGNITION SYSTEM 


23-02-14 
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REMOVAL AND INSTALLATION 





(= =| = 
OCTANE ROD 3. Slide the rod partially away from the boss on 
the distributor housing to a point where the 
Removal stator assembly can move freely. Gently lift 


NOTE: Do not change timing by use of different 
octane rods without first having the proper 
authorization, as federal emission requirements 
will be affected. 


4. Remove the cap and rotor. If necessary, refer 
to the procedure in this section. 


2. Locate the octane adjustment boss and 
remove the attaching screw. 











\\ =" OCTANE ROD — 
B4344-A 








the rod over the stator assembly post. 
Remove the rod and grommet. 


NOTE: Retain the grommet for use with the new 
tod. 


Pee 


———————————— 


Installation 


1. Install the grommet on the new service rod 
and reinstall in the distributor, making sure to 
capture the stator post with the hole in the 
new service rod. 


GROMMET 
ie SCREW 


<I 


OCTANE ROD 





OCTANE 


\ ROD 
Q) Nh 
SS, Pee 


84945-4, 

















2. Install and tighten the retaining screw. 


3. Install the cap and rotor. If necessary, refer to 
the procedure in this section. 
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SS 
DISASSEMBLY AND ASSEMBLY 


TFIAV MODULE 
ASSEMBLY, 
—12A297 


SCREWS. 





STATOR ASSEMBLY 


124112 


DISTRIBUTOR DISASSEMBLED VIEW 


CAP 
12106 


ROTOR 


BASE 











ow 
Q— 


SCREWS 


SHAFT ASSEMBLY 
12178 


GROMMET 
—12A337 


OCTANE ROD 
—12A335, 


SCREW 


O-RING 
12143 


GEAR 
12391 


B4358.A 











IGNITION SYSTEM 
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23-02-13 





DISASSEMBLY AND ASSEMBLY 


a aR | 


DISTRIBUTOR 


Disassembly 
1. Remove the distributor. If necessary, refer to 
the procedure in this section. 


2. To assist in reassembly, mark the armature 
and gear to note position. 


3. Remove the drive gear roll pin using a suitable 
pin punch. Discard the pin. 





DISTRIBUTOR 


la ASSEMBLY | 


B4345-8 





4, Using a press, remove the drive gear. 






5, Deburr and polish the shaft with emery paper 














and wipe it clean so that it slides out freely 
through the shaft bushings In the distributor 
base. 


DISTRIBUTOR 
ASSEMBLY 


WIPE CLEAN 
‘WITH CLOTH 





6. Remuve the shaft assembly from the base. 
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IGNITION SYSTEM 


23-02-14 


el 
DISASSEMBLY AND ASSEMBLY 






DISTRIBUTOR . 








Disassembly (Continued) 


7. Remove the octane rod retaining screw. 





OCTANE 
ROD 
RETAINING 
SCREW 







DISTRIBUTOR 
BASE 


BA350-A 





8. Remove the TFI module attaching screws. 


ATTACHING 
SCREWS 











B4332-A, 





9, Remove the TFI module. Wipe the grease 
from the distributor base and the module. 
Keep both surfaces free of dirt. 


DISTRIBUTOR 
CONNECTOR 
PINS 


10. Remove the octane rod assembly. 





DISTRIBUTOR 


B4351.A 
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DISASSEMBLY AND ASSEMBLY 





DISTRIBUTOR ‘ 


Disassembly (Continued) 


41. Remove the stator attaching screws. 





DISTRIBUTOR 
SE 


ASSEMBLY 
ATTACHING 
SCREWS 7 
Pasa STATOR 
ASSEMBLY 
— 





13. Remove the stator assembly from the top of 
the distributor bowl. 








12. Remove the stator retaining ring. 


RETAINING 
Ril 





STATOR 
ASSEMBLY 


B4353-A, 

















44. Inspect the distributor base bushing for signs 
of wear or excessive heat concentration. Re- 
place the distributor base, If damaged. 





BUSHING 


DISTRIBUTOR 
BASE 


B4355-A 
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DISASSEMBLY AND ASSEMBLY 


DISTRIBUTOR 


Disassembly (Continued) 


15. Inspect the base O-ring for cuts or damage. 
Replace the O-ring, if necessary. 


DISTRIBUTOR 
BASE 


16. Inspect the baso for cracks or wear. 
Replace the distributor base, if it is damag- 
ed. 


Assembly 


1. Place the stator over the bushing and press 
down to seat. 


2. Place the stator connector in position. The 
tab should fit in the notch on the base and 
the fastening eyelets should be aligned 
with the screw holes. 


3. Install the retaining ring. 


4. Install the two stator attaching screws and 
tighten to 3 to 4 N-m (25 to 365 Ib-in.). 


TIGHTEN THE 
ATTACHING SCREW 
TO 3-4N-m 
(25-35 LB-IN.) 


STATOR 
ATTACHING 
SCREWS 


. Install the octane rod. 


. Place the end of the octane rod onto the 
same post as the original stator. Only one 
post will easily fit in the rod hole. 


. Firmly seat the octane rod seal into the 
housing. 


. Install the octane rod attaching screw and 
tighten to 3 to 4 N-m (25 to 35 Ib-in.). 


TIGHTEN THE 
ATTACHING SCREW 
TO 3-4N-m 
(25-35 LB-IN.) 


OCTANE ROD 
ATTACHING SCREW 
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LS 


DISASSEMBLY AND ASSEMBLY 





[ DISTRIBUTOR 


Assembly (Continued) 


9. Wipe the TFI module and distributor mod- 
ule mounting face free of all dirt. Apply a 
thin, even coating of silicone dielectric 
compound WA-10 D7AZ-19A331-A, or equiv- 
alent grease. 7 

SILICONE 

DIELECTRIC 
COMPOUND 
- WA40 
D7AZ-19A331-A 






TFL 
MODULE 





B4334-A, 









40. Inotall tho TFI module. 


11, Install the TFl module attaching screws and 
tighten to 3 to 4 N-m (25 to 35 Ib-In.). 


TFI MODULE 

TIGHTEN THE ATTACHING SCREWS 

ATTACHING SCREW 
TO 3-4-N-m 
(25-35 LB-IN.) 








12. Apply a light coat of ESF-M2C70-A, or equiva- 
lent, to the distributor shaft below the arma- 
ture. Do not over lubricate, 


13. Insert the shaft assembly through the base 
bushing. 


44. Install the gear on the shaft with a bench 
press(and socket, ifnecessary), lining upthe 
mark on the armature with the original drill 
hole. Use a drift punch to ensure proper 
alignment. 


SOCKET 


GEAR 
SHAFT 


DISTRIBUTOR 
BASE 








B4357-A 


15. Install the drive gear and a new roll pin. The 
pin should be flush with the edge of the gear. 


16. Check the distributor for free movement over 
the full rotation of the shaft. 


17. Install the distributor. If necessary, refer to 
the procedure in this section. 








23-00-1 Ignition System 23-00-1 
pm et PE ET 


Group 23 Specifications 
fs ee 


IGNITION SYSTEM DESIGN: 


Thick Film Integrated (TFl) ignition module mounted on distributor. Part of 
Electronic Engine Control IV (EEC IV) system. No distributor calibration is 
required and initial timing is not a normal adjustment. 





DISTRIBUTOR DRIVE: Gear driven from auxillary shaft 





SERVICE SPECIFICATIONS: 


Spark Plugs—AWSF32C, 14mm taperseat 
Ignition Timing—13°BTDC (manual transmission) 
10°BTDC (automatic transmission) 





Coil Primary Winding Resistance—0.31-1.0 ohm DISTRIBUTOR 
Coil Secondary Winding Resistance—8,000-11,500 ohms 
Ignition Coil Reserve—24,000 volts FRONT 
Secondary Wiring Resistance—5,000 ohms/inch maximum 
Firing Order: See Illustration below SF 
FIRING ORDER AND 
POSITION 
POSITION OF CLOCKWISE 
CAP ATTACHING 
‘SCREWS Vn ©) 
©. OW 
° 
OG 
wy 
FRONT 


v 


FIRING ORDER—1-3.4-2 











BAs388 
TORQUE SPECIFICATIONS 

ITEM Nem Ib-tt 
Distributor hold-down to cylinder block 19-28 14-24 
Spark plug to cylinder hear 9-20 TAS 
Stator to distributor 3-4 25-35* 
Octane rod to distributor 3-4 25-35* 
Ignition module to distributor 3-4 25-35" 


*inch-pounds 
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24-01-2 Fuel System Diagnosis 24-01-2 
cn A 


GENERAL INFORMATION 





When diagnosing a condition related to the fuel 
system, begin with the Troubleshooting Chart to 
clearly define the condition. Then, use the 
Diagnostic Procedures to confirm the condition and 
to isolate the component causing the condition. To 
avoid unnecessary repair and replacement of parts, 
itis important to use a method which clearly defines 
and isolates the condition and its cause. In fuel 
system diagnosis, this task is more complicated 
because certain conditions may appear to be 





FILTERS 













FUEL SYSTEM 
JAGNOSIS 
TURBOCHARGER 


OVERBOOST 
WARNING 
BUZZER 


IDLE SPEED 
CONTROLLER 





— 


caused by the fuel system, when they are actually 
ignition or base engine related. That is why the 
cause of the condition must be clearly known before 
making any repairs. Diagnostic charts and 
Procedures for the ignition system and base engine 
are provided in Sections 23-01 and 21-01. Fuel 
system diagnosis will also cross over into the area of 
electronic engine control. If this occurs, refer to 
Group H Engine/Emissions Diagnosis at the back of 
this Shop Manual. 





IGNITION 
SYSTEM 

FUEL 
INJECTION 
AIR BYPASS: 
















WASTEGATE 
ACTUATOR 





V6001-B 
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24-01-3 


TROUBLESHOOTING CHARTS 


Fuel System Diagnosis 








FUEL SYSTEM 





CONDITION 


Engine cranks but will not start 


POSSIBLE CAUSE 


Fuel tank empty 
Inertia switch triggered 


Fuel filter(s) plugged 


Fuel pump(s) not operating 


Fuel injector(s) not operating 


CORRECTIVE ACTION 


Add fuel and attempt to start 
engine. 


Locate switch in spare tire well 
and push button to reset. 


Inspect and replace, if required. 
Refer to Section 24-51 for loca- 
tion and replacement pro- 
cedures. 


Check fuel pump operation and 
circuits. If necessary, refer to 
Fuel Pump Diagnostic Chart 
and Fuel System Pressure Test 
in Diagnostic Procedures part 
of this section. 


Check fuel injector operation. If 
necessary, refer to Fuel Injec- 
tor Diagnostic Chart in 
Diagnostic Procedures part of 
this section. 





Lack of power 





Fuel pump pressure low 


Injector(s) not operating 


Turbocharger not operating 


Boost control solenoid not 
Operating 


Test fuel pump pressure and 
flow. If necessary, refer to Fuel 
Pump Pressure/Volume Test in 
Diagnoctio Procedures part of 
this section. 


Check fuel injector operation. If 
necessary, refer to Fuel Injec- 
tor Diagnostic Chart in 
Diagnostic Procedures part of 
this section. 


Check turbocharger operation. 
lf necessary, refer to Tur- 
bocharger Functional Check in 
Diagnostic Procedures part of 
this section. 


Check solenoid operation. If 
necessary, refer to Boost Con- 
trol Solenoid Diagnostic Chart 
in Diagnostic Procedures part 
of this section. 

cvsa77-a1 
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24-01-4 Fuel System Diagnosis 24-01-4 
SS A AE SEE 


TROUBLESHOOTING CHARTS (Continued) 





FUEL SYSTEM (Continued) i 





CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





Rough engine idle Incorrect idle speed Check idle speed and adjust as 
required. If necessary, refer to 
Section 21-01. 


Fuel injector(s) not operating Check fuel injector operation. If 
necessary, refer to Fuel Injec- 
tor Diagnostic Chart in 
Diagnostic Procedures part of 
this section. 


Air leaks Isolate and correct sources of 
air leaks. If necessary, refer to 
Air Leak Check in Diagnostic 
Procedures part of this section. 


Injector leaking Isolate and repiace leaking in- 
jector. If necessary, refer to 
Fuel Injector Functional Test in 
Diagnostic Procedures part of 
this section. 








High oil consumption Turbocharger bearing seals Remove intake flexible tube 
leaking and inspect for oil. If oil 
is present, replace 
turbocharger. 
Spark knocking/pinging Low-grade fuel usage Discuss turbocharger operation 


and necessity for high-grade 
regular unleaded fuel with 
owner. 


Turbocharger overboost Turbocharger wastegate actua- 
tor or boost control solenoid 
not operating properly. If 
necessary, refer to appropriate 
diagnostic procedure in this 
section. 


Knock sensor not operating Refer to Group H located at the 
back of this Shop Manual. 
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24-01-5 Fuel System Diagnosis 24-01-5 
SS 


TROUBLESHOOTING CHARTS (Continued) 





FUEL SYSTEM (Continued) “a 


Excessive exhaust smoke Leaking fuel injector 'solate and replace leaking in- 
jector. If necessary, refer to 
Fuel Injector Functional Test in 
Diagnostic Procedures part of 


this section. 
Turbocharger leaking oil into Inspect inside of compressor 
intake Nousing and turbine housing 


for signs of oil leakage. 





TURBOCHARGER NOISE 


The turbocharger has its own distinctive sound or noise level when operating. In many cases, malfunc- 
tions can be detected when this noise level changes. If the noise level changes to a higher pitch, it can 
indicate an air leak between the air cleaner and the engine, or an exhaust leak between the turbocharger 
and the engine. Noise level cycling from one level to another can indicate a plugged air cleaner, restric- 
tion in front of the turbocharger air inlet or heavy dirt build-up in the compressor housing and on the com- 
Pressor wheel. A high-pitched whine that is most noticeable when the engine is first started but 
diminishes when the engine warms up indicates a problem in the turbocharger bearings. A sudden reduc- 
tion in noise level with resultant black or blue smoke and excessive oil leakage indicates a complete 
failure. If the turbocharger bearings are suspected as the noise source, refer to the bearing radial and 
axial clearance checks in the Diagnostic Procedures Part of this section. 





a 


(CVS477-A3, 


DIAGNOSTIC PROCEDURES 






DIAGNOSTIC CHART 




















FUEL PUMP 
1 HIGH-PRESSURE FUEL PUMP CHECK 
TEST STEP RESULTS ACTION TO TAKE 
Turn ignition key to POSITION Il | High-pressure pump operates _—‘ Test results OK. Proceed to 2. 
naine bene ieee Pelee pump does not (ee ees not OK. Proceed 





operating pressure. 





(CV5003-A1 
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24-01-6 Fuel System Diagnosis 24-01-6 
SS SR A ES 
DIAGNOSTIC PROCEDURES (Continued) 


DIAGNOSTIC CHART 


FUEL PUMP (Continued) 
2 LOW-PRESSURE FUEL PUMP CHECK 





TEST STEP RESULTS ACTION TO TAKE 














Separate wiring connector at 
high-pressure fuel pump. Have 
helper turn ignition key to 
POSITION II (RUN) and listen at 
fuel tank for low-pressure 
pump “buzz.” 


Low-pressure pump operates Test results OK. Problem does 
(and high-pressure pump not seem to be in fuel pumps. 
Operates at Test 1) Connect pressure gauge to 
verify fuet delivery. If 
necessary, refer to Pressure 
Test Diagnostic Procedure in 
this section. 















Low-pressure pump does not Test results not OK. Proceed 
operate (and high-pressure to Test 3. 

pump does not operate at 

Test 1) 


Low-pressure pump does not Test results not OK. Proceed 
operate (but high-pressure to Test 12. 
pump operates at Test 1) 









Low-pressure pump operates Test results not OK. Proceed 
(but high-pressure pump does to Test 15. 
not operate at Test 1) 





3 INERTIA SWITCH CHECK 


Locate inertia switch in spare tire 
well and push down on reset 
button. 






Switch did not require 
resetting 


Test results OK. Proceed to 4. 












Switch resets With switch reset, pumps 
should operate. Return to 1 


to verify. 


(see 
| a 








\ \ cvs003-A2 
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24-01-7 Fuel System Diagnosis 





DIAGNOSTIC PROCEDURES (Continued) 


DIAGNOSTIC CHART 


FUEL PUMP (Continued) 


4 FUEL PUMP RELAY CHECK 
—_. Ss 
TEST STEP RESULTS ACTION TO TAKE 












* Open hood and remove cover 
from circuit protection panel in 
cowl area near left rear corner 
of engine compartment. Place 
a finger on relay to feel relay 
“click” and have a helper turn 
the ignition key to POSITION I 
(RUN). 


Relay clicks Test results OK. Proceed to 
Test 5. 













Relay does not click Remove relay and test. If 
necessary, refer to the Relay 


Check Diagnostic Procedures. 


* If relay tests OK, install in 
panel and proceed to Test 5. 


* If relay tests bad, replace. 
With this repair, pumps 
should operate. Return to Test 
1 to verify. 


PUMP 
RELAY ~~ : 


ST BS 
SMA) if 
a 

oe 





5 INERTIA SWITCH WIRING CHECK 

* Turn ignition switch to POS! 
TION II (RUN) and using a test 
light, check for battery voltage 
at both inertia switch wires. 











Light on at both wires 







Test results OK. Proceed to 
Test 6. 


Light does not come on at 


Check for open in circuit 361. 
either wire 





Light on at one wire Replace inertia switch. With 


this repair, pumps should oper- 
ate. Return to Test 1 to verify. 








INERTIA 
‘SWITCH 
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24-01-8 Fuel System Diagnosis 24-01-8 


DIAGNOSTIC PROCEDURES (Continued) 





DIAGNOSTIC CHART 
FUEL PUMP (Continued) 
6 IN-LINE FUSE CHECK 





TEST STEP RESULTS 


ACTION TO TAKE 









Fuse not blown 
« Check fuel pump fuse (posi- ve 


tion 20 in circuit protection 
panel). 


Test results OK. Proceed 
to Test 7. 





Fuse blown 






Replace fuse and attempt to 
start engine. With this repair, 
pumps should operate. Return 
to Test 1 to verify. 





FUEL PUMP FUSE 





7 FUSE TO PUMP CIRCUIT CHECK 





Pumps operate 





Test results OK. Proceed to 8. 
* Remove 15 amp fuse from cir- 
cuit protection panel and con- | pumps do not operate Repair open in circuit. With 
nect jumper from alternator this repair, pumps should oper- 
output terminal te one iwire:tn ate. Return to Test 1 to verify 
fuse holder. If pump does not 


operate, move jumper to other 
wire in fuse holder. 


ee Ea 
8 RELAY TO FUSE CONTINUITY CHECK 


© Remove fuel pump relay from 
circuit protection panel. Using 

an ohmmeter, check for 

continuity between fuse 


terminal and relay terminal 87 
in panel. 








Continuity Test results OK. Proceed to 


Test 9. 










No continuity Test results not OK. Repair 


open in circuit. With this repair, 
pumps should operate. Return 
to Test 1 to verify. 








CV5003-a4 
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24-01-9 Fuel System Diagnosis 24-01-9 


DIAGNOSTIC PROCEDURES (Continued) 


DIAGNOSTIC CHART 


FUEL PUMP (Continued) 
9 POWER FEED TO RELAY POINTS CHECK 


TEST STEP RESULTS 


ACTION TO TAKE 












° Remove fuel pump retay from 
circuit protection panel and 
connect test light from ground 
to relay terminal 30 in panel. 


Light on Test results OK. Proceed to 


Test 10. 









Light off Test results not OK. Repair 


open in circuit. With this repair, 
pumps should operate. Return 
to Test 1 to verify. 


RELAY 
TERMINAL 








10 POWER FEED TO RELAY COIL CHECK 


* Connect test light from ground 
to relay terminal 86 anc turn 
ignition switch to POSITION II 
(RUN) and watch test light. 











Light on Test results OK. Proceed to 
Test 11. 





Light off Test results not OK. Repair 


open in circuit. With this repair, 
pumps should operate. Return 
to Test 1 to verify. 


RELAY 
TERMINAL 
#86 
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24-01-10 Fuel System Diagnosis 24-01-10 
a a SS SSeS SS SS ST 


DIAGNOSTIC PROCEDURES (Continued) 





DIAGNOSTIC CHART 
FUEL PUMP (Continued) 


11 RELAY TO ECA CONTINUITY CHECK 





TEST STEP RESULTS ACTION TO TAKE 





Test results OK. Problem does 
not seem to be in pump circuit. 
Refer to 1985 Engine/Emissions 
Diagnosis Manual for further 

diagnosis. 


Test results not OK. Repair 
open in circuit. With this repair, 
pumps should operate. Return 

to Test 1 to verify. 


e Using an ohmmeter, check for 
continuity between relay ter- 
minal 85 and ECA pin 22. 


Continuity 

















No continuity 








12 LOW-PRESSURE PUMP FEED CIRCUIT CHECK 






Test results OK. Proceed to 
Test 13. 









* Lower fuel tank. If necessary, 
refer to Section 24-50. Discon- 
nect fuel pump wiring connec- 
tor and connect test light from 
ground to black/red wire in 
harness side of wiring connec- 
tor. Have helper turn ignition 
switch to POSITION il (RUN) 
and watch test light. 


Light.on for about one second 
and then off 








Test results not OK. Repair 
open in feed circuit. With this 
repair, pump should operate. 

Return to Test 1 to verify. 


Light does not come on 
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24-01-11 Fuel System Diagnosis 24-01-11 
a 


DIAGNOSTIC PROCEDURES (Continued) 


— 


DIAGNOSTIC CHART 
FUEL PUMP (Continued) 


13 LOW-PRESSURE PUMP OPERATIONAL CHECK 
fs 
TEST STEP RESULTS ACTION TO TAKE 











. 


Connect jumper wire from 
pump ground terminal to a 
clean underbody ground and 
connect another jumper from 
pump feed terminal to alter- 
nator output terminal. 


Pump operates 






Test results OK. Proceed to 14, 







Pump does not operate Test results not OK. Replace 
low-pressure pump. With this 
repair, pump should operate. 


CAUTION: Make sure last con- Roturnsto-Test-taryventy. 


nection is at alternator output 
terminal. 







+ 
TO ALTERNATOR 
OUTPUT TERMINAL 





TO CHASSIS 








GROUND 
14 LOW-PRESSURE PUMP GROUND CIRCUIT CHECK 
* Using an ohmmeter, check for No continuity Test results not OK. Repair 
continuity between a clean open in pump ground wire. 
underbody ground and ground With this repair, pump should 
wire in pump wiring harness. operate. Return to Test 1 to 


verify. 


\ 


cV5003-A7 











REV, 08/87 


24-01-12 Fuel System Diagnosis 24-01-12 
2 SE A IES 


DIAGNOSTIC PROCEDURES (Continued) 





DIAGNOSTIC CHART 
FUEL PUMP (Continued) 


15 HIGH-PRESSURE PUMP FEED CIRCUIT CHECK 





TEST STEP RESULTS ACTION TO TAKE 


* Separate high-pressure pump Light on for about one second _— Test results OK. Proceed to 16. 
wiring connector and connect and then off : 
test light from ground to black/ 
red wire in harness side of wir- 
ing connector. Have helper turn 
ignition switch to POSITION II 
(RUN) and watch test light. 





Light does not come on Test results not OK. Repair 
open in feed circuit. With this 
repair, pump should operate. 
Return to Test 1 to verify. 











16 HIGH-PRESSURE PUMP OPERATIONAL CHECK 











* Connect jumper wire from Test results OK. Proceed to 17. 
Pump ground terminal to a 
clean underbody ground and 
connect another jumper from 
pump feed terminal to alter- 
nator output terminal. 
+ 
TO ALTERNATOR 
OUTPUT TERMINAL 


Pump operates 














Pump does not operate Test results not OK. Replace 
high-pressure pump. If neces- 
sary, refer to Section 24-35. 
With this repair, pump should 
operate. Return to Test 1 to 
verify. 














= TO CHassis 


GROUND 
CV5003-A8 
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24-01-13 


DIAGNOSTIC PROCEDURES (Continued) 


Fuel System Diagnosis 


24-01-13 








DIAGNOSTIC CHART 
FUEL PUMP (Continued) 


17 HIGH-PRESSURE PUMP GROUND CIRCUIT CHECK 





TEST STEP 


RESULTS 





ACTION TO TAKE 





* Using an ohmmeter, check for 
continuity between a clean 
underbody ground and the 
ground wire in the pump wir- 
ing harness. 


No continuity 





Test results not OK. Repair 
open in pump ground wire. 
With this repair, pump should 
operate. Return io Test 1 to 
verify. 


cv5003-A8 














Fuel Pump Relay Checks 


NOTE: The fuel pump relay is lucaled in the circuit 
protection panel which is in the cowl near the loft 
rear corner of the engine compartment. 


1. Remove the fuel pump relay from the circuit 
protection panel. 


2. Connect an ohmmeter between terminals 85 
and 86 on the face of the relay. If the meter 
reads more or less than 85 ohms, replace the 
relay. 


3. Connect a jumper wire from the alternator 
output terminal to relay terminal 86 and another 
jumper wire from relay terminal 85 to a clean 
chassis ground. When the ground connection is 
made, the relay should click and an ohmmeter 
should show continuity between relay terminals 
85 and 30. If the relay does not show continuity, 
it must be replaced. 


a 


FUEL PUMP RELAY 


CONTINUITY 





BATTERY + Z 
POSITIVE = 


GROUND 


¥5004-A, 
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24-01-14 


DIAGNOSTIC PROCEDURES (Continued) 





Fuel Pump Pressure/Volume Test 


1. Connect EFI Fuel Pressure Gauge T80L-9974- 
A and Adapter Hose T85L-9974-A to the 
schrader valve on the fuel supply manifold. 









PRESSURE 
GAUGE 
SHA TBOL-B974-8 
TRSL-2974-A, a 
MES Ce 
ERAS 





Fuel System Diagnosis 








2. Start the engine. If the engine will not start 
proceed as follows: 


a. Remove the fuel pump relay from the circuit 
protection panel. 


b. Connect a jumper wire from relay terminal 
87 in the panal to tha alternator output 
terminal. 











24-01-14 


3. With the pump running, check the reading on 
the pressure gauge. 


If the fuel pressure reaches 241-310 kPa (35-45 
psi), the pressure reading is within 
specifications. Proceed to the next Step. 


If the pressure reading is below specifications 
refer to the Fuel Pressure Diagnostic Chart in 
this Section. 


4, Insert the test volume hose in a graduated 
container and open the flow control valve for 
ten seconds. 


If the pump delivers 7.5 ounces in ten seconds, 
the volume test is within specifications. 


If the volume test is below specification refer to 
the Fuel Pressure Diagnostic Chart in this 
Section. 


FUEL PRESSURE GAUGE 
T8OL-9974+-A 






GRADUATED y 


CONTAINER = 


5. Disconnect the jumper wire to stop the pumps 
and observe the pressure gauge. 


If the pressure holds at a minimum of 207 kPa 
(30 psi) the system is holding pressure. 


if pressure drops below the specified amount, 
refer to the Fuel Pressure Diagnostic Chart in 
this Section. 


6. Install the fuel pump relay. 
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Fuel System Diagnosis 


DIAGNOSTIC PROCEDURES (Continued) 


ee 


CONDITION 


Fuel Pressure Low 


24-01-15 





DIAGNOSTIC CHART 
FUEL PRESSURE 


PROBABLE CAUSE 


Kinked or bent fuel line 


Plugged fuel filter(s) 


Pressure regulator leaking 


Pump not operating properly 





Fuel Pressure High 


Pressure regulator not 
operating properly 


Kinked, bent or plugged fuel 
return fine 


CORRECTIVE ACTION 


Inspect fuel lines and reroute 
or replace as required. 


Remove and inspect filters. If 
necessary, refer to-‘Section 
24-51. 


Test pressure regulator. If 
necessary, refer to diagnostic 
procedure in this section. 


Replace pump. If necessary, 
refer to Section 24-35. . 


Replace pressure regulator. If 
necessary, refer to Section 
24-35. 


Inspect return iine and reroute 
or replace as required. 





Fuel Volume Low 


Kinked, plugged or bent fuel 
line 


Plugged fuel filter(s) 


Pump not operating properly 


Inspect fuel lines and reroute 
or replace as required. 


Remove and inspect filters. If 
necessary, refer to Section 
24-51. 


Replace pump. If necessary, 
refer ta Section 24.25. 





Fuel Pressure Does Not Hold 


Pressure regulator leaking 


Leaks 


Test pressure regulator. If 
necessary, refer to Diagnostic 
Procedure in this section. 


Check for leaks at fuel lines, 
fittings and injectors. Repair as 
necessary. 
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24-01-16 


DIAGNOSTIC PROCEDURES (Continued) 


Fuel System Diagnosis 


24-01-16 





Pressure Regulator Check 


Disconnect the vacuum tine. at the pressure 
regulator. Connect a hand-operated vacuum pump 
to the regulator fitting and apply 18 inches of 
vacuum. If the reading does not remain at 18 inches 
the regulator diaphragm is leaking. Replace the 
pressure regulator. If necessary, refer to Section 
24-29. 








Fuel Injector Functional Test 


If the engine will not accelerate smoothly and idles 
roughly, a fuel injector may be inoperative. To check 
for a faulty injector, first bring the engine to 
operating temperature and then, with the engine 
idling disconnect and reconnect each injector while 
noting any change in idle speed. When a good 
injector is disconnected, idle speed should drop and 
then recover when the injector is disconnected. If an 
injector is disconnected and no change occurs in 
idle speed or quality, a faulty injector is indicated. To 
check the injectors, refer to the Fuel Injector 
Diagnosis Chart in this Section. 


PRESSURE VACUUM 
REGULATOR PUMP 







cv 





wine | 
CONNECTOR L 


5013-4, 








Fuel Injector Testing and Cleaning 


To help diagnose EFI fuel injector problems use the 
following Troubleshooting Chart along with the 
Rotunda Fuel Injector Tester/Cleaner 113-00001. 


The majority of fuel injector problems are due to 
clogged fuel injectors caused by fuel deposits. 
These injectors can be cleaned and restored back 





to their normal operating condition by using the 
following procedures. 
\f fuel injectors cannot be cleaned or have another 


of the listed problems, they must be tested before 
replacement. 
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24-01-17 Fuel System Diagnosis 24-01-17 


DIAGNOSTIC PROCEDURES (Continued) 


FUEL INJECTOR TROUBLESHOOTING CHART 
For high pressure-high resistance and high pressure-low resistance Ported EFI systems only. 






FUEL INJECTOR 
FAILURE MODE 























SYMPTOM CORRECTIVE ACTION 

















Rough Idle Lean Injector -Tip Deposits 
Internal Contamination 
Stuck Open 


Short or Open Circuit 


Clean Injectors 
Test/Replace if Necessary 
Test/Replace if Necessary 
Test/Replace if Necessary 









Rich Injector. 


Injector Will Not 
Pulse 










Tip Deposits 
Internal Contamination 


Clean Injectors 
Test/Replace if Necessary 


Misses Under Load | Lean Injector 


Hesitates or Stalis 
on Acceleration 


Backfires 
Lacks Power 


Surges at Steady 
Speed 





















Internal Contamination 
Internal Contamination 


Test/Replace if Necessary 
Test/Replace if Necessary 


Injector Stuck Open 
Injector Leaks 
Internally (Into 
Intake Manifold) 
Injector Leaks 
Externally 







Gas Smell 



















Defective O-Rings Test/Replace if Necessary 









Note: Test and Clean Injectors Using the Rotunda Tester/Cleaner P/N 113-00001 CV7153-8 
Lyore esi and Clean Injectors Using the Rotunda Tester/Cleaner P/N 
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24-01-18 Fuel System Diagnosis 24-01-18 
nS 


DIAGNOSTIC PROCEDURES (Continued) 


DIAGNOSTIC CHART 
FUEL INJECTOR 


1 POWER FEED CIRCUIT CHECK 
ee 


TEST STEP RESULTS ACTION TO TAKE 


* Connect test light between red Light on Test results OK. Proceed to 
wire at injector and clean Test 2. 
chassis ground and turn igni- 
HUN) sad Walen tase tahe Light off Test results not OK. Repair 
‘ open in power feed circuit to 
injector. 


AT 
INJECTOR 
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24-01-19 Fuel System Diagnosis 


DIAGNOSTIC PROCEDURES (Continued) 


24-01-19 





DIAGNOSTIC CHART 
FUEL INJECTOR (Continued) 


2 INJECTOR FUNCTIONAL CHECK 





TEST STEP RESULTS 


ACTION TO TAKE 








* Connect one end of jumper 
wire to clean chassis ground 
and turn ignition switch to 
POSITION II (RUN). Using 
jumper wire ground, tan wire at 
injector. Listen and feel for 
injector click. 


Injector clicks 





Injector does not click 





Test results OK. Proceed to 
Test 3. 


Test results not OK. Replace 
injector. With this repair, injec- 
tor should operate. 








MAKE 
GROUND 
CONNECTION 
AT INJECTION 
GREY WIRE 








3 CONTROL CIRCUIT CONTINUITY CHECK 


* Using an ohmmeter, check for 
continuity between injector tan 
wires and wires connected to 
pins 58 and 59 at ECA. 


Continuity 


No continuity 





Test results OK. Problem does 
Not seem to be in injectors. 
Refer to Engine/Emission 
Diagnosis at the back of this 
Shop Manual to check operation 
of ECA or return to Trouble- 
shooting Chart for further 
diagnosis. 





Repair open in ECA control cir- 
cuit. With this repair injector(s) 
should operate. 








REV, 06/87 


24-01-20 


DIAGNOSTIC PROCEDURES (Continued) 


Fuel System Diagnosis 
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Turbocharger Wastegate Actuator Check 


1. Disconnect the wastegate actuator hose at the 
turbocharger fitting. 





wasteGaTe 9°! 
ACTUATOR 
HOSE 
A 


5 PSI 
ON GAUGE 














TURBOCHARGER 
COMPRESSOR 


HOUSING Negron. 


po 
. Connect Pressure Diagnostic Gauge T79P- 
6634-A to the actuator hose. 


3. Apply 69 kPa (10 psi) to the actuator and trap. If 
the pressure drops below 14 kPa (2 psi) after 
two minutes, replace the turbocharger 
assembly. 














4. Release the pressure from the actuator and 
raise the vehicle. 


5. While applying 34 kPa (5 psi) to the wastegate 
actuator, watch the actuator link and wastegate 
lever. The link should rotate the lever smoothly 
when the 34 kPa (5 psi) is applied. If the lever 
and link do not operate properly, replace the 
turhacharger assembly 


WASTEGATE 
LEVER 
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DIAGNOSTIC PROCEDURES (Continued) 

tf Fh Ff 
DIAGNOSTIC CHART 

IDLE SPEED CONTROLLER 


1 INSPECTION 














TEST STEP RESULTS ACTION TO TAKE 
* Check wiring and controller for | No repairs required Test results OK. Proceed to 
damage or deterioration. Test 2. 
Repairs required Test results not OK. Repair as 
required, With this repair, 
CHECK controller should operate. 
CHECK ATTACHING 
ATTACHING BOLTS 
SCREWS. 


ZR. 


CONNECTOR 
CHECK FOR 
DAMAGE 











Cvso14-At 
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DIAGNOSTIC PROCEDURES (Continued) 





DIAGNOSTIC CHART 
IDLE SPEED CONTROLLER (Continued) 


2 POWER FEED TO ACTUATOR CHECK 





TEST STEP RESULTS ACTION TO TAKE 





* Connect test light between red 
wire and clean chassis ground 
and turn ignition switch to 
POSITION II (RUN) and watch 
test light. 


Light on Test results OK. Proceed to 
Test 3. 


Test results not OK. Repair 
open in power feed circuit. 
With this repair, controtier 
should operate. 







Light off 









3 CONTROLLER OPERATIONAL CHECK 


Controlier operates Test results OK. Proceed to 
Test 4. 





* Gunnect jumper wire from 
actuator grey wire to a clean 
chassis ground and turn igni- 
tion switch to POSITION II 
(RUN) and listen for controller 
operation. 

















Controller does not operate Test results not OK. Replace 
idle speed controller. With this 
repair, controller should 


operate. 















TO CHASSIS 
GROUND CV5014-A2 
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DIAGNOSTIC CHART — IDLE SPEED CONTROLLER (Continued) 
4 CONTROL CIRCUIT CHECK 





TEST STEP 


Using an ohmmeter check for 
continuity between wire at ECA 
pin 21 and grey wire at 
controller. 


Continuity 





RESULTS 


ACTION TO TAKE 


Test results OK. Problem does 
not seem to be in idle speed 
control controller. Refer to 
Group H located at the back of 
this Shop Manual to check 
operation of ECA or return to 
Troubleshooting Chart for fur- 
ther diagnosis. 


CTIA 








Air Leak Check 


Air leaks in the components of the fuel charging 
assembly can affect engine idle and engine 
performance. To check for these leak(s), bring the 
engine to operating temperature and connect a 
tachometer. Using a petroleum based aerosol 
cleaner with a directional tube, spray the following 
gasketed connection points and check for any 
Change in engine rpm: 

Lower intake manifold to cylinder head. 


Upper intake manifold to lower intake manifold. 


VACUUM 
FITTINGS 





LOWER INT, ‘AKE 
MANIFOLD 


¢ Throttle body to upper intake manifold. 
¢ Throttle body shaft area. 

« Air bypass valve to throttle body. 

e EGR valve gasket. 


If idle speed changes when any specific area is 
sprayed, a gasket leak is indicated. If necessary, 
refer to the appropriate fuel system section for 
component removal and gasket replacement. 


AIR BYPASS— 
VALVE GASKET 







5015-8 
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DIAGNOSTIC PROCEDURES (Continued) 





Turbocharger Functional Check 


serious engine damage. 


CAUTION: If the turbocharger overboost 
warning buzzer comes on during the test, 
immediately release the throttle to prevent 






1. Disconnect the EGR solenoid hose at the 
vacuum tree located to the right of the brake 
power booster in the engine compartment. 


> vacuum 
TREE 


Al 


"EGR SOLENOID 
HOSE _ 


V5016-A 





Passenger compartment. 


compound gauge. 


vehicle. 


Chart for further diagnosis. 





2. Between the vacuum tree and EGR solenoid 
hose, tee-in a compound gauge. Make sure the 
gauge hose is long enough to reach the 


3. With conditions and speed limits permitting, 
accelerate at wide-open throttle from zero to 64 
or 84 kph (40 or 50 mph) and observe the 


Turbocharger boosts within specification if it 
is 103 kPa (13 psi) for an automatic 
transmission equipped vehicle or 89 kPa (15 
psi) for a manual transmission equipped 


If the turbocharger boost is above or below 
specifications, raturn to the Troublashoating 
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DIAGNOSTIC PROCEDURES (Continued) 








ro 
DIAGNOSTIC CHART 
BOOST CONTROL SOLENOID 
1 INSPECTION 
TEST STEP RESULTS ACTION TO TAKE 







* Inspect wiring and hoses for 
proper connection and check 
hoses for leaks or deterioration. 


No repairs required Test results OK. Proceed to 
Test 2. 


Test results not OK. Repair as. 
required. With this repair, sole 
noid should operate. 











Repairs required 





CHECK 
MOUNTING ___._ | EXPANSION 
| a TANK 
== 7 





i 
CHECK __ 





HOSES S 
: a 
CHECK WIRING pies 
CONNECTOR Rae 
2 POWER FEED TO SOLENOID CHECK 
pcheb A tet adeeb bel AA a oa TO 
* Connect test light between red { Light on Test results OK. Proceed to 
wiro and oloan ohaccia ground Test 9. 
and turn ignition switch to : 
POSITION I! (RUN) and watch | Light off Test Tesults not OK: Aepair 
test light. open in power feed circuit. 
Test | With this repair, solenoid 
should operate. 

















CVS019-A1 
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DIAGNOSTIC PROCEDURES (Continued) 


DIAGNOSTIC CHART 
BOOST CONTROL SOLENOID (Continued) 


3 SOLENOID OPERATIONAL CHECK 





TEST STEP RESULTS ACTION TO TAKE 









* Connect jumper wire from 
solenoid purple wire to a clean 
chassis and listen for solenoid 
click. Turn ignition switch to 
RUN position. 


Solenoid clicks Test results OK. Proceed to 
Test 4. 





Solenoid does not click Replace boost control 


solenoid. With this repair, 
solenoid should operate. 





__ EXPANSION 
—_—_. 
TANK 


Se 
AIR 
= FILTER 
TO CHASSIS HOUSING 


GROUND eysoi9.a 





4 CONTROL CIRCUIT CHECK 


Using an ohmmeter, check for Continuity 
continuity betweon wire at CCA 
i le aaa ; 
oe ae Purple wirs.at No continuity Repair open in ECA control cir- 
cuit. With this repair, solenoid 

should operate. 


Test results OK. Proceed to 
Test 5. 





5 SOLENOID FUNCTIONAL CHECK 









* Disconnect solenoid hose at 
turbocharger and PCV fittings 
and plug the PCV hose. Using 
a hand-operated pump, apply 
vacuum through the turbo- 
charger hose and see if it 
holds. 


Vacuum holds Test results OK. Problem does 
not seem to be in turbo-boost 
solenoid. Refer to Group H 
located at the back of this 
Shop Manual to check opera- 
tion of ECA or return to 
Troubleshooting Chart for fur- 
ther diagnosis. 








CV7156-4 
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DIAGNOSTIC PROCEDURES (Continued) 







DIAGNOSTIC CHART 
OVERBOOST WARNING SWITCH 







1 BUZZER OPERATIONAL CHECK 





TEST STEP RESULTS ACTION TO TAKE 













Connect jumper wire from switch 
connector to clean chassis 
ground. 


Buzzer sounds Test results OK. Proceed to 
> Test 4. 


Test results not OK. Proceed 
to Test 2. 









Buzzer does not sound 









JUMPER WIRE 
TO GROUND 


OVERBOOST 
SWITCH 


WIRING 
CONNECTOR 





2 BUZZER TO SWITCH CONTINUITY CHECK 


© Separate the wiring connectors Continuity Test results OK. Proceed to 
at the overboost switch and Test 3. 
buzzer. Using an ohmmeter, 
check for continuity in circuit 
31-14 (BRIY)—buzzer connector 
to switch connector. 


















(Note the overboost buzzer is 
located behind the right side of 
the instrument panel.) 


No continuity Test results not OK. Repair 
open in circult. With this repair 
buzzer should operate. Return 
to Test 1 to verify. 












3 POWER FEED TO BUZZER CHECK 


Using a test light, check for bat- 
tery voltage at buzzer power feed 
terminal—circuit 54-14 R/BL, 








Light on Test results OK. Replace 
buzzer. With this repair, buzzer 
should operate. 


Light off Test results not OK. Repair 
open in power feed circuit. 
With this repair, buzzer should 
operate. 















CV5O16-A1 
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[ 





4 GROUND WIRE INSPECTION 


TEST STEP 


RESULTS 


DIAGNOSTIC CHART 
OVERBOOST WARNING SWITCH (Continued) 





ACTION TO TAKE 





Inspect ground wire from bottom 
of switch to bracket for damage 
or poor connection. 





5 GROUND CIRCUIT CHECK 


Ground wire OK 


Ground wire not OK 


Test results OK. Proceed to 
Test 5. 


Repair as required. With this 
repair, buzzer should operate. 





Using an ohmmeter, check for 
continuity between the switch 
bracket and a clean chassis 
ground. 


Continuity 


No continuity 





Test results OK. Replace 
switch. With this repair, buzzer 
should operate. 


Test results not OK. Clean sur- 
face between bracket and body 
to provide ground. With this 
repair buzzer should operate. 


‘cv5018-A2 








Turbocharger Bearing Axial Clearance 
Check 


1. Kemove the turbocharger assembly trom the 
engine. If necessary, refer to Section 24-29, 

2. Remove the five bolts connecting the turbine 
outlet elbow assembly and remove the elbow. 

3. Attach Dial Indicator TOOL 4201-C, or 
equivalent, to the center housing so that the 
indicator plunger contacts the shaft. 

4. Manually push the turbine wheel assembly as 
far away from dial indicator tip as possible, 

5. Set the dial indicator to zero while holding the 
turbine wheel away from the plunger tip. 

6. Manually push the turbine wheel assembly 
toward the dial indicator tip as far as possible. 

7. Repeat Step 4 to make sure the dial indicator 
returns to zero. 


8. Repeat Steps 4, 5, 6 and 7 to make sure an 
accurate measurement has been made. If the 





bearing axial Clearance ts less than 0.025mm 
(0.001 inch) or greater than 0.076mm (0.003 
inch), replace the turbocharger assembly. 


TURBINE 





COMPRESSOR DIAL INDICATOR 
WHEEL TOOL-4201-C 


5020-4, 
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1 


2. 


Turbocharger Bearing Radial Clearance 
Check 


Remove the turbocharger assembly from the 
engine. 


Remove the wastegate actuator rod retaining 
clip and disconnect the rod from the wastegate 
arm. 


Attach Dial Indicator TOOL 4201-C or 
equivalent to the center housing so that the 
indicator Plunger T79L-4201-A, or equivalent, 
extends through the oil outlet port and contacts 
the shaft. 


Manually apply pressure equally and 
simultaneously to both the compressor and 
turbine wheels to move the shaft away from the 
dial indicator plunger as far as it will go. 

Set the dial indicator to zero while holding the 
shaft away from the plunger tip. 


Manually apply pressure equally and 
simultaneously to both the compressor and 
turbine wheels to move the shaft toward the dial 
indicator plunger as far as it will go. 


Repeat Step 5 to make sure the dial indicator 
returns to zero. 


Repeat Steps 5, 6, 7 and 8 to make sure an 
accurate measurement has been made. If the 


bearing radial clearance is less than 0.076mm 
(0.003 inch) or greater than 0.152mm (0.006 
inch), replace the turbocharger assembly. 


DIAL 
INDICATOR PLUNGER INDICATOR 
T79L-4201-A, TOOL-4201-C 


ae 
° ° 
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SECTION 24-29 FUEL INJECTION 
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DESCRIPTION AND OPERATION 


General Information . 
Fuel Injectors....... 
Fuel Pressure Regulator 
Vane Air Meter Assembly. 
Throttle Body Assembly .. 
Fuel Supply Manifold peer. 
Air Intake Manifold . . 


REMOVAL AND INSTALLATION 


Throttle Body 
Upper Intake Manifold. . 
Lower Intake Manifold. . 
Air Bypass Valve .... 
Throttle Position Sensor... 

Fuel Supply Manifold Assembly. 
Fuel Pressure Regulator 
Fuel Injector............ 
Fuel Injection Wiring Harness 
Vane Air Meter 







DESCRIPTION 


GENERAL INFORMATION 


The Electronic Fuel Injection system (EFI) is 
classified as a multi-point, pulse time, mass air 
flow, fuel injection system. Fuel is metered into 
the intake air stream in accordance with engine 
demand through four Injectors mounted on a 
tuned intake manifold. 





An on-board vehicle electronic engine control 
(EEC-IV) computer accepts inputs from various 
engine sensors to compute the required fuel flow 
rate necessary to maintain a prescribed air/fuel 
ratio throughout the entire engine operational 
range. The computer then outputs a command 
to the fuel injectors to meter the required quan- 
tity of fuel. 


The EEC-IV engine control system automatically 
senses and compensates for changes in altitude 
(i.e., from sea level to mountains) and will also 
permit push-starting the vehicle should it be- 
come necessary (manual transmission only). 
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ASSEMBLY 









INTAKE 
MANIFOLD 
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DESCRIPTION 





GENERAL INFORMATION (Continued) 


The fuel delivery subsystem consists of an in- 
tank low-pressure pump, a high-pressure 
chassis-mounted electric fuel pump and the 
necessary interconnecting tubing. Fuel drawn 
from the tank passes through a filter before 
entering the low-pressure pump. The fuel is 
filtered again as It leaves the high-pressure 
pump on its way to the pulse damper and fuel 
supply manifold. The pulse damper smooths the 
pressure variations generated by the opening 
and closing of the fuel injectors 









The fuel supply manifold assembly incorpor- 
ates electrically actuated fuel injectors directly 
above each of the engine’s four intake ports. The 
injectors, when energized, spray a metered 
quantity of fuel into the intake air stream. 


INJECTOR 
WIRING 
HARNESS 








PRESSURE 
REGULATOR 


INJECTOR 





~ 
FUEL 
SUPPLY 
MANIFOLD 





SCHRADER 


A constant fuel pressure drop is maintained 
across the injector nozzles by a pressure regula- 
tor. The regulator is connected in series with the 
fuel injectors and is positioned downstream 
from them. Excess fuel supplied by the pump, 
but not required by the engine, passes through 
the regulator and returns to the fuel tank 
through a fuel return line. 


Two injectors are energized simultaneously, 
once every crankshaft revolution. The period of 
time that the injectors are energized (injector 
“on time” or pulse width) is controlled by the 
vehicles’ Electronic Engine Control (EEC) com- 
puter. Air entering the engine is measured by a 
vane air flow meter located between the air 
cleaner and the turbocharger. The air flow is 
then compressed by the turbocharger before in- 
troduction into the intake manifold. This air flow 
information along with input from various other 
engine sensors is used to compute the required 
fuel flow rate. 














FILTER 
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Low 
PRESSURE 
PUMP 
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DESCRIPTION 


RAIL O-RING SEAL- 








COMPONENTS 


Fuel Injectors 


The four fuel injector nozzles are electro- 
mechanical devices which both meter and atom- 
ize fuel delivered to the engine. The injectors are 
mounted in the lower intake manifold and are 
positioned so that their tips direct fuel just 
ahead of the engine intake valves. The injector 
bodies consist of a solenoid actuated pintle and 







INTEGRAL 
FILTER 
































ELECTRICAL 
CONNECTOR con 
ARMATURE 
WASHER 
MANIFOLD 
O-RING SEAL 
STAINLESS 
STEEL NEEDLE 
STAINLESS 
STEEL BODY PINTLE 


PROTECTION CAP 


PINTLE v3902-B 
needle valve assembly. An electrical control 
signal from the Electronic Engine Control unit 
activates the Injector solenoid, causing the pin- 
tle to move inward off the seat, allowing fuel to 
flow. Since the injector flow orifice is fixed and 
the fuel pressure drop across the injector tip Is 
constant, fuel flow to the engine is regulated by 
how long the solenoid is energized. Atomization 
is obtained by contouring the pintle at the point 
where the fuel separates. 










Fuel Pressure Regulator 


The fuel pressure regulator is attached to the 
fuel supply manifold assembly downstream of 
the fuel injectors. It regulates the fuel pressure 
supplied to the injectors. The regulator is a dia- 
phragm-operated relief valve in which one side 
of the diaphragm senses fuel pressure and the 


TUBE ENGINE 
VACUUM REFERENCE UPPER HOUSING 


VALVE AND 
SEAT ASSEMBLY 


FUEL SUPPLY 
FROM TANK 


‘O-RING 


MOUNTING 
PLATE 


FUEL RETURN 


HOUSING TO.TANK 


GASKET 

v3903-8 
other side is subjected to intake manifold pres- 
sure. The nominal fuel pressure is established 
by a spring preload appiled to the diaphragm. 
Balancing one side of the diaphragm with mani- 
fold pressure maintains a constant fuel pressure 
drop across the injectors. Fuel, in excess of that 
used by the engine, is bypassed through the reg- 
ulator and returns to the fuel tank. 


Fuel. Supply Manifold Assembly 


The fuel supply manifold assembly delivers 
high-pressure fuel from the vehicle fuel supply 
line to the four fuel injectors. The assembly con- 
sists of a single, preformed tube or stamping 
with four injector connectors, a mounting flange 
to the fuel pressure regulator and mounting 
attachments which locate the fuel manifold 
assembly and provide fuel injector retention. 
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DESCRIPTION 


Vane Air Meter Assembly 


The vane air meter assembly is mounted on a 
bracket immediately below the air cleaner in the 
lower right hand corner of the engine compart- 
ment. The vane air meter contains two sensors 
which furnish input to the Electronic Control 
Assembly: an airflow sensor and a vane air tem- 
perature sensor. The vane air meter measures 
the volume of air flow to the engine. Air flow 
through the body moves a vane mounted on a 
pivot pin. This vane is connected to a variable 
resistor (potentiometer) which in turn is con- 
nected to a 5-volt reference voltage. The output 
of this potentiometer varies depending on the 
volume of air flowing through the sensor. The 
temperature sensor in the air vane meter 
measures the incoming air temperature. The air 
volume and temperature inputs are used by the 
Electronic Control Assembly to compute the 
fuel flow (injector pulse duration) necessary for 
the optimum air/fuel ratio. 






AIR CLEANER 
ASSEMBLY 


AIR CLEANER 
OUTLET 
TUBE 


VANE AIR, 
| METER 
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Throttle Body Assembly 


The throttle body assembly controls air flow to 
the engine through a single butterfly-type valve. 
The throttle position is controlled by multiple- 
link, progressive opening, throttle linkage. The 
body is a single-piece die casting made of alumi- 
num. It has a single bore with an air bypass 
channel around the throttle plate. This bypass 
channel controls both cold and warm engine 
idle airflow as regulated by an air bypass valve 
assembly mounted directly to the throttle body. 
The valve assembly is an electro-mechanical 
device controlled by the EEC computer. It incor- 
porates a linear actuator which positions a 
variable area metering valve. 


Other features of the air throttle body assembly 
include: 


1. An adjustment screw to set the throttle plate 
at minimum idle airflow position. 
2. A preset stop to locate the WOT position. 


3. A throttle body mounted throttle position 
sensor. 





Air Intake Manifold 


The air intake manifold is a two-piece (upper and 
lower intake manifold) aluminum casting. Run- 
ner lengths are tuned to optimize engine torque 
and power output. The manifold provides mount- 
ing flanges for the air throttle body assembly, 
fuel supply manifold and accelerator control 
bracketry and the EGR valve and supply tube. 
Vacuum taps are provided to support various 
engine accessories. Pockets for the fuel injec- 
tors are machined to prevent both air and fuel 
leakage. The pockets, in which the injectors are 
mounted, are placed to direct the injector fuel 
spray immediately in front of each engine Intake 
valve. 
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DESCRIPTION 


Pulse Damper 


The opening and closing of the fuel injectors 
generates pulses in the fuel supply manifold. 
These pulses or pressure variations are smooth- 
ed by the pulse damper. The damper is mounted 
on a bracket behind the upper intake manifold 
between the fuel supply line and the fuel supply 


manifold. 


PART NUMBER, 


vusey 
9F569 


9583 
N603076-100 
9950 
96951 
‘98589 
Ne63109 
‘ON747 
9N778 
aN7a4 
9583 
9c799 


96927 
N605788-S36 


Na0013-S52 
Ne02411-5100 
374832, 
5752162 
9996 


9670 
9¢753 
98508 
9F715 
N605773-S100 
F718 


‘eps08 
Na00#85-S52 
N611133-851 
9425 

9F782 


PART NAME 


srnita — CARUNETON THROTTLE RETUAN 
BUSHING — ACCELERATOR PUMP 
OVERTRAVEL SPRING (2) 

LEVER — ENGINE THROTTLE 

SCREW — Mé X.7.X8. 

PLATE — AIR INTAKE CHARGE THROTTLE 
SHAFT — AIR INTAKE CHARGE THROTTLE 
‘SPRING — SECONDARY THROTTLE RETURN 
ERING 

HUB — THROTTLE CONTROL 

SPACER 

WASHER — NYLON (2) 

LEVER — THROTTLE CONTROL 

ROD — ENGINE SECONDARY THROTTLE 
CONTROL 

BODY — AIR INTAKE CHARGE THROTTLE 
BOLT M8 X 1.25 X 30 HEX FLANGE HEAD 

(2 REQ'D) 

NUT — MB (2 REQ'O) 

STUD — M8 X 425 (2 REQ'D) 

SCREW THROTTLE STOP 

SPRING — THROTTLE RETURN CONTROL 
GASKET — AIR CHARGE CONTROL TO 
INTAKE MANIFOLD 

GASKET — AIR BYPASS VALVE 

SEAL — THROTTLE CONTROL SHAFT. 
BUSHING — CARBURETOR THROTTLE SHAFT 
VALVE ASSEMBLY — THROTTLE AIR BYPASS 
BOLT — M6 X 1.0 X 20 HEX HEAD FLANGE. 
VALVE ASSEMBLY — THROTTLE AIR 
BYPASS (ALT,) 

POTENTIOMETER THROTTLE POSITION 
SCREW AND WASHER ASSEMBLY M4 X 22 
SCREW — Mé X 0.7 X 140 HEX. WASHER TAP 
MANIFOLD — INTAKE UPPER. 

GASKET TPS. 


FUEL SUPPLY 
MANIFOLD: 


PART NUMBER 


90930 
sc968 
9929 
9H921 
90280 


N802353-S100 
‘87006-S96 
N60S786-S2 
9F599 

9K461 


‘) 
WAS 


PART NAME 


WIRING HARNESS — FUEL CHARGI 

REGULATOR ASSEMBLY — FUEL PRESSURE 
CAP — FUEL PRESSURE RELIEF 

VALVE ASSEMBLY — FUEL PRESSURE RELIEF. 
MANIFOLD ASSEMBLY — FUEL INJECTION FUEL 
‘SUPPLY 

‘SCREW -— MS X 0.8 X 10 SOCKET HEAD (3 REQ'D) 
SEAL — 5/16 X .070 O-RING : 
BOLT (2 HEU'D) 

INJECTOR ASSEMBLY — FUEL (4 REQ’O) 
MANIFOLD — INTAKE LOWER. 


4969-4, 
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REMOVAL AND INSTALLATION 








THROTTLE BODY 


Removal (Continued) 
1. Disconnect the negative battery cable. 


2. Disconnect the air bypass valve electrical 
connector. 





THROTTLE 
B 





3. Disconnect the throttle position sensor 
connector. 


Postion ELECTRICAL 
SENSOR CONNECTOR 


4. Disconnect the automatic transmission 
kickdown cable from the throttle linkage (if 


equipped). 


ACCELERATOR CABLE 





aed is 
A |! 119% 


AUTOMATIC TRANSMISSION 
KICKDOWN CABLE 


Vas10-8 


5. Disconnect the accelerator cable from the 
throttle linkage. 





6. Loosen the clamp and disconnect the flexi- 
ble intake tube from the throttle body. 


FLEXIBLE 
INTAKE TUBE THROTTLE 
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REMOVAL AND INSTALLATION 







THROTTLE BODY 





Removal (Continued) 





7. Remove two upper attaching screws and 
two lower attaching nuts and remove the 
throttle body assembly and gasket. 


ATTACHING UPPER INTAKE 
SCREWS MANIFOLD 
















THROTTLE BODY 
ASSEMBLY 






ATTACHING 

NUT (2) v4631-A 
NOTE: If it is necessary to scrape gasket 
material off of the throttle body or upper intake 
manifold, be careful not to damage the gasket 
surfaces or allow gasket material to drop Into 
the manifold. 


Installation 


4. Make sure that both the throttle body and 
the upper intake manifold gasket surfaces 
are clean. 

. Install a new gasket, the throttle body, and 
the attaching screws and nuts. Tighten the 
screws and nuts to 16 to 20 N-m (12-15 Ib-ft). 


. Connect the flexible intake tube to the throt- 
tle body and tighten the clamp. 


. Connect the accelerator cable to the throttle 
linkage. 


. Connect the automatic transmission kick- 
down cable, if so equipped, to the throttle 
linkage. 

. Connect the air bypass valve electrical 
connector. 

. Connect the throttle position sensor elec- 
trical connector. 


. Connect the battery negative cable. 


UPPER INTAKE MANIFOLD 


Removal 


1. If the vehicle is equipped with an automatic 
transmission, disconnect the automatic 
transmission kickdown cable from the throt- 
tle linkage. 


ACCELERATOR CABLE 









sangria! 


: ay 
=] || 
AUTOMATIC TRANSMISSION 
KICKDOWN CABLE 


V4610-A 


2. Disconnect the accelerator cable from the 
throttle linkage. 











ACCELERATOR 


LINKAGE 
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REMOVAL AND INSTALLATION 






UPPER INTAKE MANIFOLD 


Removal (Continued) 


intake manifold. Place the bracket 


aside. 


CABLE 
BRACKET 


4. Disconnect the fuel 






VACUUM 


FUEL 
PRESSURE 
REGULATOR 










3. Remove the accelerator cable bracket attach- 
ing screws and the bracket from the upper 


accelerator cable (and the automatic trans- 
mission kickdown cable, if so equipped) 


MANIFOLD ATTACHING 
SCRI 







Pressure regulator 
vacuum hose at the intake manifold fitting. 






and the 








\ 
V4613-A 


5. Disconnect the PCV hose at the intake mani- 


fold fitting. 


PCV VALVE 
FITTING 


Zz 

FUEL PRI 
INTAKE 

REGULATOR MANIFOLD 


V4814-A 











6. Disconnect the vacuum tree supply hose at 
the intake manifold fitting. 





INTAKE 
MANIFOLD 
FITTING 














24-29-9 Fuel Injection 


REMOVAL AND INSTALLATION (Continued) 


24-29-9 





7. Loosen the hose clamps and remove the 
turbocharger outlet hose. 


BY. FLEXIBLE 
INTAKE TUBE THROTTLE 
BODY 
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FLANGE 


ATTACHING 
BOLTS 


UPPER 


INTAKE 
MANIFOLD 


V4633-4, 











9. 


10. Disconnect the low oil level sensor connector 
and remove the engine oil level dipstick. 






Remove the nut attaching the pulse damper to 


its bracket. 


MOUNTING 
BRACKET 





ATTACHING 
NUT 








NOTE: Electrical connector at oil dipstick 
applies to all models built prior to 3-9-87. 


SENSOR 
CONNECTOR 










| 


V4617-8 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Injection 


24-29-10 








11. Remove the engine oil dipstick bracket 
attaching screw. 


UPPER INTAKE 
MANIFOLD — 






PULSE DAMPER 
BRACKET 


ATTACHING 
SCREW 


ENGINE OIL 
DIPSTICK BRACKET 


v4968-A 








12. If necessary, cut the fuel injection wiring 
harness routing strap at the pulse damper 
bracket. 









FUEL PULSE 
DAMPER 
MOUNTING BRACKET 


ee 
STRAP | ( 
AT 


‘FUEL PULSE 
DAMPER 
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13. Remove the two pulse damper bracket 
attaching nuts and remove the bracket. 


ATTACHING 
NUTS 






DIPSTICK 


ATTACHING 
SCREW 


V4983-A 








14. Remove two upper attaching screws and two 
lower attaching nuts connecting the throttie 
body assembly to the upper intake manifold. 


ATTACHING 
SCREWS 


UPPER INTAKE 
MANIFOLD 


THROTTLE BODY 


(ASSEMBLY ATTACHING 


NUT (2) 
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24-29-11 


REMOVAL AND INSTALLATION (Continued) 





15. Remove the upper intake manifold attaching 
bolts, the manifold and gasket. 





VA636-A 





Installation 


1. Make sure both gasket surfaces on the upper 
intake manifold and the upper surface on the 
lower intake manifold are clean. 


ay 3 





V4638-4, 





Fuel Injection 





24-29-11 


—_ 

2. Place a new service gasket on the lower intake 
manifold and place the upper intake manifold in 
position. Install the four attaching bolts and 
tighten to 20 to 30 N-m (15 to 22 Ib-ft) in the 
sequence shown below. 


3. Install the two EGR flange attaching bolts and 
tighten to 18 to 26 N-m (13 to 19 lb-ft). 


4, Place the pulse damper bracket on the upper 
intake manifold and install the attaching nuts. 


5. If necessary, install a new fuel injection wiring 
harness routing strap. 


6. _ Install the engine oil dipstick bracket attaching 
screw. 


7. Install the engine oil dipstick and connect the 
low oil level sensor connector. 


NOTE: Electrical connector at oil dipstick 
applies to 1986 and earlier models. 


8. Place the pulse damper on its bracket and 
install the attaching nut. 


9. Install a new gasket and the throttle body 
attaching screws and nuts. Tighten the screws 
and nuts to 16 to 20 N-m (12 to 15 lb-ft). 





40. Connect the vacuum tree source hose to the 
intake manifold fitting. 


41. Connect the PCV hose to the fitting on the 
upper intake manifold. 


12. Connect the fuel pressure regulator vacuum 
hose to the fuel pressure regulator and to the 
fitting on the upper intake manifold. 


13. Place the accelerator cable bracket against the 
upper intake manifold and install the attaching 
screws. 


14. Connect the accelerator cable. 


15. Connect the automatic transmission kickdown 
cable, if so equipped. 





16. Install the turbocharger outlet hose and tighten 
the clamps. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Injection 


24-29-12 





Lower Intake Manifold 

Removal 

1. Drain the cooling system. 

2. Disconnect the battery negative cable. 

3. Disconnect the following electrical connectors: 
a. Knock sensor 


UPPER INTAKE MANIFOLD 


/ 


Sy Lolf CY Brea 
(} \ ee 


CONNECTOR 






LOWER INTAKE 
MANIFOLD 


VA625-4, 


b. Fan temperature sensor 


COOLING FAN 
TEMPERATURE SWITCH 


LOWER 
INTAKE MANIFOLD 








feet ee 


c. Fuel injection wiring harness 





d. Coolant temperature sender (instrument 
cluster) 


NOTE: The sender is located on the left side at the 
rear of the cylinder block below the oil pressure 
sender/turbocharger oil feed fitting. 


eo 


4. Disconnect the coolant bypass line from the 
lower intake manifold. 


LOWER INTAKE 
MANIFOLD 





COOLANT 
BYPASS LINE 


v4629-A, 
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FUEL INJECTION 
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REMOVAL AND INSTALLATION 


LOWER INTAKE MANIFOLD 


Removal (Continued) 


5. Depressurize the EFI fuel system using a 
hand-operated vacuum pump. Connect the 
pump hose to the fuel system pressure regu: 
lator. Apply at least 25” of vacuum. 


If necessary, refer to the Fuel System Pres- 
sure Relief Procedure in Section 24-50. 


VACUUM PUMP 


FUEL PRESSURE DBOP-250-A 


REGULATOR 






A8434A, 


CAUTION: Fuel supply lines will remain pressur- 
Ized for some period of time after the engine Is 
shut off. System pressure must be relieved 
before disconnecting any fuel lines. 


6. Disconnect the vacuum pump from the fuel 
pressure regulator. 








7. Disconnect the fuel supply line from the fuel 
supply manifold. 





\ 








FUEL SUPPLY 
MANIFOLD. 


PULSE 
DAMPER 


V4616-4 





8. Disconnect the fuel return line using tool 
T82L-9500-AH, or equivalent. 


FUEL 
RETURN LINE 
CONNECTOR 





A8408-A, 











24-29-14 FUEL INJECTION 24-29-14 
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REMOVAL AND INSTALLATION 






12. Remove the upper (4) and lower (4) attach- 
ing bolts and the lower intake manifold and 


LOWER INTAKE MANIFOLD 
Removal (Continued) 


9. Remove the nut attaching the pulse damper 
to its bracket and place the pulse damper 
and fuel supply line aside. 
















INTAKE 
MOUNTING MANIFOLD 
BRACKET 
ATTACHING 

NUT Vast7-A 


10. Remove the upper intake manifold. If neces- NACIE-A: 


sary, refer to the procedure in this section. 




















13. Remove the two attaching bolts, disengage 
gacn Injector and remove the fuel supply 
manifold assembly. 


11. Disconnect the coolant temperature sean- 


sor (EEC). 


FUEL SUPPLY 
MANIFOLD. 


EEC-IV ENGINE 
COOLANT TEMPERATURE “pole 
SENSOR 


LOWER 
INTAKE 
MANIFOLD 






FUEL 
INJECTOR (4) 


FUEL 
INJECTORS 
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FUEL INJECTION 


24-29-15 


ES 


REMOVAL AND INSTALLATION 


LOWER INTAKE MANIFOLD 





Installation 


4. Clean and inspect the mounting surfaces of 
the lower intake manifold and the cylinder 
head. Both surfaces must be clean and flat. 


Ny 


. Install a new gasket. 

. Position the lower intake manifold on the 
cylinder head and install the four upper 
attaching bolts fingertight. 


wo 


> 


Install the four lower manifold bolts and 
tighten all bolts to 16 to 20 N-m (12 to 15 
Ib-ft), in the sequence shown below. 





4637-8, 


Install the tuel supply manifold assembly by 
pressing each injector into place on the 
lower intake manifold and installing the two 
attaching bolts. 


6. Make sure the gasket surfaces of the upper 
and lower intake manifolds are clean. 


a 


7. Install the coolant temperature sen- 
sor (EEC). 
8. Install the upper intake manifold and two 


gaskets. If necessary, refer to the procedure 
in this section. 


9. Connect the fuel return line. 


10. Place the pulse damper on its bracket and 
connect the fuel supply tube. 


. Connect the coolant bypass line to the lower 
intake manifold. 


ee eres 


1 








12. Connect the following electrical connectors: 
a. Knock sensor 
b. Fan temperature sensor 
¢. Fuel injection wiring harness 
d. Coolant temperature sender (instrument 


cluster) 
13. Connect the battery negative cable. 


14. Fill the cooling system. If necessary, refer 
to the procedure in Section 27-03. 














AIR BYPASS VALVE 


Removal 





1. Disconnect the air bypass valve electrical 
connector. 


ATTACHING 


ainsypass SCREWS (2) 


CONNECTOR 


2. Remove the two air bypass valve attaching 
screws. 





24-29-16 


FUEL INJECTION 


24-29-16 


el 


REMOVAL AND INSTALLATION 


AIR BYPASS VALVE 


Removal (Continued) 


3. Remove the air bypass valve and gasket. 


BYPASS 
VALVE 


GASKET 


De, 


RETAINING 
SCREWS 








Vas40-A 


NOTE: If it is necessary to scrape gasket mate- 
tial off of the gasket surfaces, be careful not 
to damage the air bypass valve or throttle body 
gasket surface, or drop gasket material into the 
throttle body. 


installation 


1. Make sure both throttle body and bypass 
valve gasket surfaces are clean. 

2. Install a new. gasket, the air bypass valve 
and the two attaching screws. Tighten the 
screws to 8 to 11 N-m (6 to 8 Ib-in.). 

3. Connect the air bypass valve electrical 
connectory. 











THROTTLE POSITION SENSOR 


Removal 


1. Remove the throttle body assembly from the 
vehicle. If necessary, refer to the procedure 
in this section. 

2, Scribe marks on the throttle body and on 
the throttle position sensor to indicate prop- 
er alignment during installation. 

3. Remove the throttle position sensor attach- 
ing screws. 

4, Remove the throttle position sensor pigtall 
connector attaching screws and remove the 
throttle position sensor assembly. 

5, Remove the bushing from the throttle shaft 
bore. 






THROTTLE 
POSITION 
SENSOR 


WIRING 
CONNECTOR 


THROTTLE 
BODY 
vA060.A 
Installation 


1. Install the bushing In the throttle shaft bore. 


2. Install the throttle position sensor and gas- 
ket. Make sure that the rotary tangs on the 
sensor are in proper alignment with the 
throttle shaft blade. 


CAUTION: Slide the rotary tangs into position 
over the throttle shaft blade, then rotate the 
throttle position sensor to the installed position. 
Failure to install the throttle position sensor in 
this manner may result in excessive idle speeds. 


3. Align the scribe marks on the throttle body 
and the throttle position sensor and secure 
the sensor to the throttle body with the two 
attaching screws. Tighten the screws to 1.6 
to 1.8 N-m (14 to 16 Ib-in.). 

4, Install the pigtail connector and attaching 
screws and tighten the screws to 1.6 to 1.8 
Nem (14 to 16 Ib-in.). 














24-29-17 FUEL INJECTION 24-29-17 
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REMOVAL AND INSTALLATION 


FUEL SUPPLY MANIFOLD 


Removal 


1. Disconnect the battery negative cable. 


2. If the vehicle is equipped with an automatic 
transmission, disconnect the kickdown ca- 
ble from the throttle linkage. 


ACCELERATOR CABLE 


JTOMATIC TRANSMISSION 
KICKDOWN CABLE 


3. Disconnect the accelerator cable from the 
throttle linkage (manual transmission~ 
equipped vehicle shown). 


ACCELERATOR 
CABLE 


LINKAGE 





4. Remove the screws attaching the accelera- 
tor cable bracket to the upper intake mani- 
fold. Place the bracket, accelerator cable 
and automatic transmission kickdown 
cable (if so equipped) aside. 


MANIFOLD ATTACHING 
SCREW 


ACCELERATOR 
‘CABLE 
BRACKET 


5. Disconnect the fuel pressure regulator vac- 
uum hose from the fuel pressure regulator 
and the upper intake manifold fitting. 


VACUUM 


yh 
SJ 


REGULATOR 





24-29-18 FUEL INJECTION 24-29-18 





REMOVAL AND INSTALLATION 


FUEL SUPPLY MANIFOLD 
Removal (Continued) 
6. Disconnect the positive crankcase ventila- 


tion (PCV) hose at the upper intake 
manifold fitting. 


PCV VALVE 
FITTING 
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FUEL PRI ; BPPER 


INTAKE 
REGULATOR MANIFOLD 
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7. Disconnect the coll wire from the 
distributor cap and place it aside. 


PRIMARY WIRING 
CONNECTOR 
{COIL WIRE) 


B4326- 





SUPPLEMENT 4 





8. Remove the distributor cap attaching screws 
and cap. Place the distributor cap and attach- 
ed wires aside. 


DISTRIBUTOR 
5 





9. Depressurize the EFI fuel system using a 
hand-operated vacuum pump. Connect the 
pump hose to the fuel system pressure regu- 
lator and apply at least 25” of vacuum. 


NOTE: It takes at least three minutes for the 
system to depressurize. If necessary, refer to the 
Fuel System Pressure Relief Procedure In Sec- 
tlon 24-50. 


FUEL PRESSURE 
REGULATOR 


VACUUM PUMP 
DBOP-250A 
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REMOVAL AND INSTALLATION 


FUEL SUPPLY MANIFOLD 


Removal (Continued) 


CAUTION: Fuel supply lines will remain pressur- 
ized for some period of time after the engine is 
shut off. System pressure must be relieved 
before disconnecting any fuel lines. 


10. Disconnect the vacuum pump from the fuel 
pressure regulator. 


11. Disconnect the fuel supply line from the fuel 
supply manifold. 





\ 






FUEL SUPPLY 
MANIFOLD 


PULSE 
DAMPER 














24-29-19 





12. Disconnect the fuel return line using tool 
7822-9500-AH, or equivalent. 





13. Remove the nut attaching the fuel pulse 
damper to its mounting bracket. 


MOUNTING 
BRACKET 


RETURN LINE 
CONNECTOR 


‘AB4O8-A 












ATTACHING 
NUT 
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24-29-20 





REMOVAL AND INSTALLATION 






FUEL SUPPLY MANIFOLD 


Removal (Continued) 


14. If necessary, cut the fuel injection wiring 
harness routing strap at the fuel pulse damp- 
er bracket. 


FUEL PULSE 
DAMPER 
MOUNTING BRACKET 





15. Disconnect the fuel injection wiring harness 
curmector. 





16. Disconnect the wiring connector from the 
coolant temperature sender at the cylinder 
block. 



















17. Remove the fuel supply manifold assembly 
front attaching bolt. 













FUEL PRESSURE 
REGULATOR 


x 


To iN 





~~ RETAINING 
\ BOLT 
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V4619-A 








18. Remove the fuel supply manifold assembly 
rear attaching bolt. 





FUEL SUPPLY 
MANIFOLD 














24-29-21 


FUEL INJECTION 


24-29-21 


—— 


REMOVAL AND INSTALLATION 





FUEL SUPPLY MANIFOLD 
Removal (Continued) 


19. Remove the fuel supply manifold assembly 
by disengaging each fuel injector from the 
lower intake manifold, then carefully pulling 
the whole assembly out from under the up- 
per intake manifold toward the front of the 
engine. 


FUEL SUPPLY 
MANIFOLD ASSEMBLY 











20. Remove the three allen-head attaching 
screws and the fuel pressure regulator from 
the fuel supply manifold. 


FUEL SUPPLY 
FUEL MANIFOLD 
PRESSURE 
REGULATOR 


21. Remove each injector from. the fuel supply 
manifold. 


INJECTOR 





FUEL 
SUPPLY 
MANIFOLD 


V4023-A, 


——— 
22, Disconnect the wiring harness connector 
from each injector. 


WIRING 
HARNESS 
CONNECTOR 


INJECTOR 





vs624-A 
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REMOVAL AND INSTALLATION 


FUEL SUPPLY MANIFOLD 
Removal (Continued) 
Installation 


. Install the injectors on the fuel supply 
manifold. 


. Install the fuel pressure regulator and three 
attaching screws. 


. Connect the wiring harness connector to 
each fuel injector. 


. Position the fuel supply manifold assembly 
under the upper intake manifold and insert 
each injector into its opening in the lower in- 
take manifold. 

. Install the front and rear fuel supply mani- 
fold attaching bolts. Tighten the bolts to 20 
to 30 N-m (15 to 22 Ib-ft). 

. Connect the coolant temperature sender wir- 
ing connector. 

. Connect the fuel injection wiring harness 
connector. 

. IF necessary, install a.new fuel injection wir- 
ing harness routing strap on the fuel pulse 
damper bracket. 

). Place the fuel pulse damper in its mounting 
bracket and install the attaching nut. 

). Connect the fuel supply line and install the 
retaining clip. 

- Connect the fuel return line. 


. Install the distributor cap and attaching 
screws. 


. Connect the coil wire to the distributor cap. 

. Connect the PCV hose. 

. Connect the vacuum hose to the fuel pres- 
sure regulator and upper intake manifold 
fitting. 

. Position the accelerator cable bracket to the 
upper intake manifold and install the attach- 
ing screws. 

. Connect the accelerator cable to the throttle 
linkage. 

. If the vehicle is equipped with an automatic 
transmission, connect the kickdown cable 
to the throttle linkage. 


. Connect the battery negative cable. 










FUEL PRESSURE REGULATOR 


Removal 

1. Remove the fuel supply manifold assembly 
from the vehicle. If necessary, refer to the 
procedure in this section. 


2. Remove the attaching screws and the fuel 
pressure regulator from the fuel supply 










manifold. 
FUEL SUPPLY 
FUEL MANIFOLD 
PRESSURE 


REGULATOR 


ATTACHING 
SCREW 
co) 
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Installation 


1. Install the fuel pressure regulator and attach- 
Ing screws on the fuel supply manifoid. 


2. Install the fuel supply manifold assembly. If 


necessary, refer to the procedure in this 
section. 















FUEL INJECTOR 


Removal 


1. Perform steps 1 through 19 of the Fuel Sup- 
ply Manifold Assembly Removal Procedure. 


2. Carefully pull the fuel supply manifold away 
from all four injectors. 


3. Disconnect the electrical connector from 
each injector that is to be removed. 


4, Remove the desired injector(s) by grasping 
the injector body and pulling up while gently 
rocking the injector from side to side. 
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REMOVAL AND INSTALLATION 


FUEL INJECTOR 


Removal (Continued) 


5. Inspect the injector O-rings for signs of dete- 
rioration. Replace as required. 







INJECTOR 


WASHER 


PLASTIC 
HAT 


6. Inspect the injector “plastic hat” (covering 
the injector pintle) and washer for signs of 
deterioration. Replace as required. If the hat 
is missing, look for it in the lower intake 
manifold. 


Installation 


1. Lubricate the O-rings with light grade oil 
ESF-M6C2-A, or equivalent, and install two 
on each injector. 





NOTE: Never use silicone grease. It will clog the 
injectors. 


2. Install the injectors with a light, twisting, 
pushing motion. 


3. Carefully seal the fuel supply manifold on 
the four injectors. 


4. Connect the electrical connector to each 
Injector. 


5, Perform steps 5 through 20 of the Fuel Sup- 
ply Manifold Installation Procedure. 


















FUEL INJECTION WIRING HARNESS 


Removal 


1. Disconnect the battery negative cable. 

2. Disconnect the fuel pressure regulator 
vacuum hose from the fuel pressure regula- 
tor and the upper intake manifold fitting. 


MANIFOLD 
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REMOVAL AND INSTALLATION 
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FUEL INJECTION WIRING HARNESS 


Removal (Continued) 


3. Depressurize the EFI fuel system using a 
hand-operated vacuum pump. Connect the 
pump hose to the fuel system pressure 
regulator and apply at least 25” of vacuum. 


NOTE: It takes at least three minutes for the 
system to depressurize. If necessary, refer to the 
Fuel System Pressure Relief Procedure in Sec- 
tion 24-50. 


VACUUM PUMP 
D8OP-250-A 


FUEL PRESSURE 
REGULATOR 





8634-4, 


CAUTION: Fuel supply lines will remain pressur- 
Ized for some period of time after the engine is 
shut off. System pressure must be relieved 
before disconnecting any fuel lines. 


4. Disconnect the vacuum pump from the fuel 
pressure regulator. 


5. Disconnect the electrical connectors from 
the four fuel injectors and from the coolant 
temperature sender on the engine block. 








ee 


SUPPLEMENT 1 


6. Disconnect the fuel injection wiring harness 
connector. 








7. If necessary, cut the fuel injection wiring 
harness routing strap at the pulse damper 


bracket. 


FUEL PULSE 
DAMPER 
MOUNTING BRACKET 






ROUTING 
STRAP Ko 
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FUEL INJECTION WIRING HARNESS 


Removal (Continued) 
Installation 


4. Connect the fuel injection wiring harness 
connector. 

2. Connect the engine temperature sender 
connector. 

3. Connect the electrical connector to each 
injector. 

4. If necessary, install a new routing strap at 
the pulse damper bracket. 

5. Connect the fuel pressure regulator vacuum 
hose. 


6. Connect the battery negative cable. 


8. Remove the wiring harness. 
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REMOVAL AND INSTALLATION 


VANE AIR METER 





Removal 


1. Remove the alr cleaner cover bolt and grom- 
met and the air cleaner cover. 

2. Remove the air cleaner element. 

3, Disconnect the carbon canister hose. 

4. Remove the two attaching nuts and the 
coolant overflow boitle from the air cleaner 
bracket. Support the bottle with a suitable 
length of wire attached to a convenient 
engine compartment component. 






ATTACHING 
NUTS 






COOLANT 
OVERFLOW 
BOTTLE 


v4eag-A 


5. Loosen the clamp and disconnect the turbo- 
charger air intake tube from the vane air 
meter. 











6. Disconnect the vane air meter electrical 
connector. 


VANE AIR METER 
ELECTRICAL CONNECTOR 





AIR CLEANER 
BRACKET 


V447-A, 


7. Loosen the two lower air cleaner bracket 
attaching screws. 

8. Remove the upper air cleaner bracket at- 
taching screw and grommet. 

9. Remove the lower half of the air cleaner 
housing, the air cleaner bracket, the air 
cleaner outlet tube and the vane air meter as 
an assembly. 

10. Remove the three screws and grommet at- 
taching the vane air meter to the air cleaner 
bracket. 

11. Loosen the air cleaner outlet tube clamp at 
the vane air meter and remove the vane air 
meter. 
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REMOVAL AND INSTALLATION 


VANE AIR METER 


installation 


41. Clean mounting surfaces of vane air meter 
inlet and outlet flanges. 


2. Install the air cleaner outlet tube on the vane 
air meter and tighten the clamp. 


3. Install the three screws (and the grommet on 
the right hand screw) attaching the vane air 
meter to the air cleaner bracket. Tighten the 
screws to 20 to 30 N-m (15 to 22 Ib-ft). 


4. Install the bracket/vane air meter assembly 
in the vehicle by Inserting the slots of the 
bottom of the bracket behind the lower 
attaching screw grommets. 

5. Install the upper air cleaner bracket attach- 
ing screw and grommet. Tighten all three air 
cleaner bracket attaching screws to 20 to 30 
N-m (15 to 22 Ib-ft). 


6. Connect the vane air meter electrical 
connector. 


7. Connect the turbocharger air intake tube to 
the vane air meter and tighten the clamp. 


8. Place the coolant overflow bottle in position 
against the air cleaner bracket and install 
and tighten the two attaching screws. 


9. Connect the carbon canister hose. 
10. Install the air cleaner element and cover. 





11. Install the aircleaner cover bolt andgrommet. 
Tighten the bolt to 1.8 to 2 N-m (16 to 18 Ib-in.). 
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DESCRIPTION 





LOW-PRESSURE PUMP 


The low-pressure pump and fuel level sending 
unit are installed in the fuel tank as a single 
assembly. The pump draws fuel fram tha hot. 
tom of the tank and supplies it to the high- 
Pressure pump. The two pumps are connected 
by 5/16” fuel line that extends from the tank fit- 
ting to the inlet side of the high-pressure pump. 
The end of the pump pickup is enclosed in a 
nylon filter which prevents the entry of fuel tank 
contaminants Into the EFI system. The fuel 
pump is not serviced separately. The pump and 
sending unit are available only as an assembly. 
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DESCRIPTION 


cc 
HIGH-PRESSURE PUMP 


The high-pressure pump is mounted on the left 
rear frame rail of the underbody. This pump 
delivers fuel under high pressure to the fuel 
manifold which routes the high-pressure fuel to 
the Individual fuel injectors. The pump and 
manifold are connected by a 5/16” nylon fuel 
line. The pump has an Internal relief valve to 
provide over-pressure protection in the event 
that fuel flow becomes restricted by a clogged 
fuel filter or pinched fuel line. The pressure 
relief valve is set at 950 kPA (138 psi), Normal 
system pressure is maintained at 270 kPa (39 
psi) by the pressure regulator mounted on the 
fuel manifold. The pump is a sealed unit and is 
serviced only as an assembly. 
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INERTIA SWITCH 


The inertia switch is located at the center rear 
of the spare tire well. The inertia switch compo- 
nents are contained in a glass-filled polyester 
case. These components include a magnet, 
ball target plate, moveable electrical contact 
and a reset lever. 














When impact forces exceed the magnetic force 
that retains the ball, the ball separates from the 
magnet and moves toward the target plate. 
When the ball hits the target plate, it triggers 
the moveable electrical contact that opens the 
electric circuit. When this circuit is opened, the 
high- and low-pressure pumps no longer receive 
battery current and stop pumping. With the fuel 
supply interrupted, the engine stops running 
and cannot be restarted until the inertia switch 
is manually reset. To reset the switch, open the 
liftgate, fold the floor covering back for access 
to the spare tire well and press the button on 
the top of the inertia switch. 


CAUTION: Do not reset the Inertia switch until 


the complete fuel system has been inspected 
for leaks. 





MOVEABLE 
ELECTRICAL 
CONTACT 


INERTIA 
SWITCH 


“FLOOR 
COVERING 











24-35-3 ELECTRIC FUEL PUMPS 24-35-3 





DESCRIPTION 





FUEL PUMP CIRCUIT 


When the ignition switch Is turned to the ON 
position, the EEC relay closes and, as part of its 
function, supplies current to the fuel pump re- 
lay coil circuit. Closing of the fuel pump relay 
contact completes the circuit to the fuel pumps 
and a timing device In the EEC module. If the ig- 








nition switch is not turned to the crank position 
after one second, the timing device will open 
the fuel pump relay coil ground circuit, allowing 
the relay contacts to open. This circuit provides 
for pre-pressurization of the fuel system. The 
fuel pump circult Is protected by a 15 amp fuse 
in the circult protection panel (Position 20). 
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REMOVAL AND INSTALLATION 


















LOW-PRESSURE PUMP Installation 


. Clean the fuel tank seal ring groove. 


2. Put a light coating of C1AZ-19590-B, or 
equivalent heavy-duty grease, on anew seal 
ring to prevent the lock ring from dragging 
on the seal during installation. 


3. Position the new seal ring in the fuel tank 
groove. 





NOTE: The low-pressure pump is not serviced 
separately. It and the fuel sending unit are re- 
placed as an assembly. 


Removal 


1, Remove the fuel tank. If necessary, refer to 
Section 24-50. 


2. Remove the sending unit/fuel pump lock 
ting using Lock Ring Tool D84P-9275-A, or 
equivalent. Turn the lock ring counterclock- 
wise to release from the tank. 


LOCK RING TOOL 
D84P.9275-A 
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3. Remove the lock ring, seal ring and sending 
unit/fuel pump from the fuel tank. 


4. Position the sending unit/fuel pump in the 
fuel tank. 


5. Hold the assembly in position and install the 
lock ring fingertight. Make sure that all lock- 
ing tabs are under the tank lock ring tabs. 

6. Tighten the lock ring using Lock Ring Tool 
D84P-9275-A, or equivalent. 


7. Install the fuel tank. If necessary, refer to 
Section 24-50. 
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1. Depressurize the EFI fuel system using 4 
hand-operated vacuum pump. Connect the 
pump hose to the fuel system pressure 
regulator and apply at least 25” of vacuum. 











NOTE: It takes at least three minutes for the 
system to depressurize. If necessary, refer to 
the Fuel System Pressure Rellef Procedure in 
Section 24-50. 
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CAUTION: Fuel supply lines will remain pres- 
surized for some period of time after the engine 
is shut off. System pressure must be relieved 
before disconnecting any fuel lines. 
2. Raise the vehicle. 
3. Separate the fuel pump electrical connector. 
4. Disconnect the fuel lines at the pump inlet 
and outlet fittings. 
5, Remove the pump bracket attaching screws 
and the pump. 
6. Remove the pump and foam Insulator from 
the mounting bracket. 
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7. Disconnect the wiring harness from the 
pump. 


Installation 


1. Connect the wiring harness to the pump. 
Make sure the wiring connector boots are 
pushed far enough onto the pump terminals 
to seal and that the wiring connectors are 
pushed onto the pump terminals fully. 
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REMOVAL AND INSTALLATION 





HIGH-PRESSURE PUMP 


Installation (Continued) 





2. 


Wrap the insulator around the pump and in- 
stall the pump in the mounting bracket. 
Make sure the insulator ends are positioned 
in the opening at the base of the mounting 
bracket. 





ROUTE WIRING HARNESS 
BETWEEN INSULATOR ENDS 


‘V4979-8 


. Route the wiring harness through the brack- 


et as shown in the illustration above. 


. Position the pump on the body mounting 


bracket and install the attaching screws. 


. Connect the pump wiring harness to the 


body wiring harness. 


. Connect the fuel lines. 
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Removal 


1. Open the liftgate, raise the rear parcel tray, 
and fold the floor covering back for access 
to the spare tire well. 


2. Remove the mounting bracket attaching 
screws. 


3. Disconnect the wiring harness and remove 
the switch. 
Installation 
1. Connect the wiring hamess to the switch. 


2. Position the switch and mounting bracket 
and install the attaching screws. 
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REMOVAL AND INSTALLATION 


FUEL PUMP RELAY 


The fuel pump relay is located in the circuit pro- 
tection panel. 


The panel is located in the left rear corner of 
the engine compartment in the cowl well. To re- 
move the relay, carefully grip with needle nose 
pliers and pull straight out. 
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DESCRIPTION 


SECTION 24-41 AIR CLEANER AND DUCT SYSTEM 
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he air filter element is enclosed in a two piece 
housing, located in the right front of the engine 
compartment. The lower housing is attached to 
the air cleaner mounting bracket with two sheet 
metal screws. A flexible tube connects the low- 
er housing to the carbon canister. When the 
engine is running, gasoline vapors, stored in 
the canister, will be drawn into the engine 
through the housing and filter. The upper hous- 
ing is secured to the lower housing with a wing 
nut, attached to the attaching screw. Air leak- 
age between the housings is prevented by a 
foam gasket poured into the upper housing 
sealing flange. 


Air enters the upper housing through a duct 
that extends through the right-inner fender 
panel to provide an air source from outside the 
engine compartment. Airis then drawn through 
the paper filter element into the lower housing. 


From here the air flows through a molded rub- 
ber tube to the vane air meter, which measures 
the amount and temperature of the air entering 
the engine. 





The filter element removes contaminants from 
the air before it enters the engine. Since the 
filter element is collecting and containing con- 
taminants from the incoming air, the filter ele- 
ment has a limited service life. When the filter 
collects enough dirt and dust, it can become a 
restriction to the air flow. The length of time 
before the element begins to clog depends on 
the length of time the filter has been in service 
and the amount of contaminants in the air. 
Since the filter has a limited service life, in- 
spect the element at regular intervals and re- 
place if necessary. 
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REMOVAL AND INSTALLATION 
























AIR FILTER ELEMENT Installation 
1. Wipe the inside surface of the housings and 


Removal install the filter element in the clips in the 

1. Remove the wing nut. upper housing. 

2. Remove the upper housing and filter 2. Install the upper housing and filter element 
element. in the lower housing as an assembly. Make 


sure the element is fully seated around the 


. Visually I i 
3. Visually inspect the air cleaner element and flange in the lower housing. 


the air cleaner housings for signs of dirt, or 
dust leakage past the element end seals. 3. Install the wing nut. 
Place a light on the inside of the filter and 

look through the filter at the light. Any hale 

in the element, even the smallest, is cause 

for replacement. 
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DESCRIPTION 





TURBOCHARGER FUNCTION 


The turbocharger is basically an air compres- 
sor that is connected into the air induction sys- 
tem to increase air flow into the engine. The 
2.3L engine turbocharger is a blow-thru system 
which means the fuel metering devices—fuel 
injectors—are mounted downstream from the 
turbocharger rather than upstream as they 
would be in a draw-thru system. The energy re- 
quired to compress the air is taken from the 
engine exhaust gases. By using heat and pres- 
sure normally expelled through the exhaust 
system, the turbocharged engine can increase 
heavy throttle and wide-open throttle power 
levels while maintaining, at part load, fuel 
economies of the smaller displacement engine. 
The turbine converts this normally wasted 
energy into rotating mechanical force. The rota- 
tional force of the turbine is transferred to the 
compressor side of the turbocharger through 
the interconnecting shaft. 


At operating speed the spinning compressor 
wheel creates its own suction or vacuum at 
the air inlet elbow. This vacuum draws more air 
into the engine than the normal vacuum created 
by piston movement. The additional air is 


“pumped” Into the intake manifold where it is 
mixed with fuel supplied by electronically con- 
trolled fuel injectors. As the turbocharger 
pressure forces tho air/fuel mixture into the 
cylinders, it becomes tightly packed. This 
denser and heavier mixture burns with greater 
force that increases horsepower and torque in 
comparison with non-turbocharged engines of 
the same displacement. This Is the power in- 
crease referred to as “boost.” 
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Use the illustration above and the following as 
a summary of turbocharger operation. 
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DESCRIPTION 





TURBOCHARGER FUNCTION 


1. Exhaust gas pressure and heat energy cause 
the turbine wheel to rotate, which causes the 
compressor wheel to rotate. 


2. A vane air meter, located below the air 
cleaner assembly, measures intake air flow 
and temperature. 


oe 


. The rotating compressor wheel compresses 
the air it receives and delivers it under 
pressure to the intake manifold. 

4, Fuelis introduced “downstream” of the com- 

pressor and mixes with the air charge. 

5. The denser air-fuel charge in the combustion 
chamber develops more horsepower during 
the combustion cycle. 

6. Exhaust gas from the exhaust manifold flows 
into the turbine. 

7. The cooled, expanded exhaust gas is direct- 

ed by the turbine housing to the exhaust 

system. 
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TURBOCHARGER CONSTRUCTION 


The turbocharger consists of only five major 
components: 


* The wastegate ACTUATOR, which is aspring- 
loaded diaphragm device, senses and con- 
trols the pressure from the compressor 
outlet. 

* The COMPRESSOR is a centrifugal, radial 
outflow type. 

* The TURBINE is a centripetal, radial inflow 
type, which drives the compressor. 

* The outlet elbow contains the WASTEGATE 
ASSEMBLY, which allows a portion of the 
exhaust gas to bypass the turbine wheel, 
limiting compressor speed. 


* The water-cooled CENTER HOUSING sup- 
ports the bearings, the compressor, turbine 
wheels and oil seals. 
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DESCRIPTION 





LUBRICATION AND COOLING 


The rotating assembly is supported on two 
pressure-lubricated bearings and because a 
turbocharger can operate at speeds up to 
420,000 revolutions per minute, lubrication of 
the bearings which support the shaft is impor- 
tant for cooling and friction reduction. 


The turbocharger bearings are lubricated with 
engine oil supplied through a tube routed from 
the turbocharger center housing to a supply fit- 
ting threaded into the oil pressure sending unit 
port. 


A piston ring seal is used on the turbine wheel 
shaft end to prevent engine oil leakage into the 
turbine wheel housing. A carbon face seal is 
used on the compressor wheel shaft end to pre- 
vent engine oll leakage into the compressor 
wheel housing. 


The engine oil drains from the turbocharger 
through a return hole in the center housing and 
returns to the engine through an oil return tube 
connected between the bottom of the turbo- 
charger and the side of the engine block. 
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The turbocharger is also cooled by engine cool- 
ant circulating through the center housing. 
Coolant is routed to the turbocharger from the 
cylinder block, circulates through the center 
housing and returns to the radiator through the 


heater return tube. 
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DESCRIPTION 


BOOST CONTROL 


During turbocharger boost, more and more ex- 
haust gases are created which spin the turbine 
and compressor wheels at an increasing rate. 
This gas flow to turbine speed increase cycle 
could continue until the boost became great 
enough to damage the engine if not controlled. 
A wastegate is used to limit the amount of 
boost and keep it within safe limits. Left uncon- 
trolled, boost pressure can reach a point where 
engine damage could occur due to excessive 
detonation. The wastegate is located in the tur- 
bine housing and it allows exhaust gases to 
bypass the turbine wheel once maximum allow- 
able boost pressure has been reached. Position 
of the wastegate is controlled by a diaphragm 
and spring actuator assembly that senses 
manifold pressure, and correctly positions the 
lever and valve assembly to obtain the desired 
amount of bypassed exhaust gases. 


CYLINDER CHARGE HOSE 
(PRESSURE FROM 
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ACTUATOR v4006-c 


The amount of pressure applied to the dia- 
phragm is controlled by a boost control sole- 
noid located on the right side of the engine 
compartment in front of the cooling system ex- 
pansion tank. Hoses connect the solenoid to 
the vacuum and pressure sides of the turbo- 
charger. Function of the solenoid is controlled 
by the EECIV electronic control assembly. 





SUPPLEMENT 1 





EXPANSION 





OVERBOOST WARNING 


If turbo boost rises above the safe limit, the 
driver is alerted to the condition through the 
overboost warning buzzer. The buzzer circuit is 
completed through a pressure sensitive switch 
located in the left rear corner of the engine com- 
partment. The switch receives its signal through 
a hose connected to the vacuum tree, which is 
connected directly to the intake manifold. If 
pressure exceeds 18 psi, the switch contacts 
close and the warning buzzer sounds off. 


NOTE: An overboost warning indicates a system 
fault requiring service. 













When boost pressures reach approximately 
15 psi, the ECA will use the boost control sole- 
noid to open the wastegate, by-passing ex- 
haust gases away from the turbine blades. 
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TURBOCHARGER 


Removal 


NOTE: The turbocharger is serviced by replace- 
ment ONLY. 


For diagnosis procedures, refer to Section 24-01 
of this manual. 


Before starting any turbocharger unit service/ 
removal procedure, clean the area around the tur- 
bocharger assembly with anon-caustic solution. 


Cover the openings of the engine assembly 
connections to prevent entry of foreign materi- 
al while the turbocharger is off the engine. 


When removing the turbocharger assembly, 
take special care not to bend, nick, or in any 
way damage the compressor wheel blades. Any 
damage may result in rotating assembly imbal- 
ance, and failure of the bearings and oil seal. 


Any time a basic engine bearing (main bearing, 
connecting rod bearing, camshaft bearing) has 
been damaged in a turbocharged engine, the oil 
and oil filter should be changed as part of the 
service procedure. In addition, the turbocharger 
should be flushed with clean engine oil to re- 
duce the possibility of contamination. 


Interruption or contamination of the oil supply 
to the bearings in the center housing which 
support the rotating assembly can résult in ma- 
jor turbocharger damage. 





When changing oil and the oil filter on a turbo- 
charged engine, or when performing any opera- 
tion before starting the engine: 


Disconnect the ignition coil wire from the 
distributor. 


* Crank the engine several times (not to ex- 
ceed 30 seconds for each cranking interval) 
until the oil lamp goes out. 


Reconnect the ignition coil to the distrib- 
utor. This procedure will aid the filling of the 
oil system. 





to Section 27-03. 
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1. Disconnect the battery negative cable and 
drain the cooling system. If necessary, refer 


2. Disconnect the oxygen sensor wiring con- 
nector from the harness. 


EXHAUST 
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3. Loosen the hose clamp and disconnect the 
flexible hose from the throttle body. 
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TURBOCHARGER 

Removal (Continued) 

4. Disconnect the boost control solenoid hose 
at the turbocharger outlet fitting. 
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5. Disconnect the ground wire below the tur- 


bocharger outlet fitting. 
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TURBOCHARGER 


24-45-6 


6. Disconnect the turbocharger air inlet tube. 











7. Disconnect the positive crankcase ventila- 
tion (PCV) pipe from the turbocharger inlet 


fitting. 
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TURBOCHARGER 
Removal (Continued) 


8. Disconnect the boost control solenoid hose 
from the turbocharger inlet fitting. 
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9. Remove the turbocharger oil supply tube 
routing bracket attaching nut. 
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10. Disconnect the oil supply tube from the tur- 
bocharger fitting. 
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11, Loosen the hose clamp attaching the cool- 
ant outlet tube to the heater return line. 
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REMOVAL AND INSTALLATION 


TURBOCHARGER 


Removal (Continued) 


42. Disconnect the coolant outlet tube from the 
turbocharger. 
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43, Loosen the hose clamp and disconnect the 
coolant inlet tube from the turbocharger 


fitting. 
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TURBOCHARGER 
Removal (Continued) 
15. Raise the vehicle. 


16. Remove the transmission mount center 
plate. 
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17, Remove the attaching nuts and disconnect 
the exhaust inlet pipe trom the turbocnarger. 
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18. Remove the attaching bolts, disconnect the 


turbocharger oil return tube and remove the 
gasket. 
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19. Remove the turbocharger lower attaching 
nuts. 
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REMOVAL AND INSTALLATION 
TURBOCHARGER 

Removal (Continued) 

20. Remove the turbocharger support bracket 


bottom attaching bolt and remove the 
bracket. 
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21. Partially lower the vehicle. 

22. If equipped with.an automatic transmission, 
remove the attaching nut and disconnect the 
dipstick tube support bracket from the cast 
tube flange: 


AUTOMATIC TRANSMISSION 
DIPSTICK TUBE SUPPORT BRACKET 
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23, Remove the turbocharger upper attaching 
nuts. 


UPPER 
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24, Remove the turbocharger, gasket, outlet 
tube and hose from the vehicle as an as- 
sembly outlet. 
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REMOVAL AND INSTALLATION 


TURBOCHARGER 
Removal (Continued) 


25. Remove the attaching bolts and disconnect 
the outlet tube from the turbocharger. 


ATTACHING 
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1. Position a new turbocharger gasket on the 
mounting studs. Be sure the head faces 
outward. 


n 


Install the turbocharger assembly on the 
four mounting studs. 


2 


Install the turbocharger bracket on the two 
lower studs. Start the two lower, then the 
two upper attaching nuts. Use new nuts. 


> 


Raise the vehicle on a hoist. 


a 


Install the turbocharger support bracket to 
block attaching bolt. Tighten the bolt to 38 
to 54 N-m (28 to 40 Ib-ft). 


7. Install the muffler Inlet pipe and retaining 
nuts. Tighten the nuts to 34 to 47 N-m (25 to 
35 Ib-ft). 





8. Install the transmission mount center plate. 
Cl 


TURBOCHARGER 


Installation 
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9. Tighten the turbocharger lower attaching 
nuts to 38 to 54 N-m (28 to 40 /b-ft). 


10. Lower the vehicle. 


11. Tighten the turbocharger upper attaching 
nuts to 38 to 54 N-m (28 to 40 Ib-/t). 


12. Tighten the nut attaching the heat shield to 
the right engine mount. 


43. Connect the coolant inlet tube to the turbo- 
charger fitting. 


14. Connect the coolant outlet tube to the 
turbocharger. 


15. Tighten the hose clamp attaching the cool- 
ant outlet tube to the heater supply line. 


16. Connect the oil supply tube to the turbo- 








charger fitting. 


17. Install and tighten the oil supply tube sup- 
port bracket attaching screw. 


18. Connect the boost control solenoid hose to 
the turbocharger inlet fitting. 


19. Connect the PCV pipe to the turbocharger 
fitting. 


20. Connect the air intake hose from the vane 
air meter to the turbocharger. 


21. Connect the ground wire below the turbo- 
charger outlet fitting. 


22. Connect the boost control solenoid hose at 


the turbocharger outlet fitting. 
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TURBOCHARGER 
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REMOVAL AND INSTALLATION 


=P_——— 
TURBOCHARGER 
Installation (Continued) 


23. Install the outlet tube and hose on the tur- 
bocharger. Tighten the attaching bolts. 





ATTACHING 
BOLTS 





24. Install the automatic transmission dipstick 
tube support bracket (if so equipped) on the 
outlet tube and tighten the attaching nut. 


25. Connect the outlet hose to the throttle body 
and tighten the hose clamp. 


26, Fill the cooling system. If necessary, refer 
to Section 27-03. 


27. Connect the ground cable to the battery. 


i 28. Start the engine and check for oil and air 





OUTLET TUBE AND HOSE 





Removal 


1. Disconnect the outlet hose from the throttle 
body. 


TNS FLEXIBLE 
INTAKE TUBE 


THROTTLE 





ATTACHING 


‘V4675-A 
3. Remove the outlet tube and hose from the 








| leaks. 





vehicle. 


4, Loosen the hose clamp and disconnect the 
outlet hose from the outlet tube. 





24-45-13 TURBOCHARGER 24-45-13 





REMOVAL AND INSTALLATION 







2, Remove the boost control solenoid. 


OUTLET TUBE AND HOSE 


Installation 


1. Connect the outlet hose to the outlet tube 
and tighten the hose clamp. 





BOOST 
CONTROL 
SOLENOID 







. Position the outlet tube on the turbocharger 
and install the attaching bolts. 


. Connect the outlet hose to the throttle body 
and tighten the hose clamp. 






ATTACHING 
‘SCREWS (2) 





BOOST CONTROL SOLENOID 


Removal 


1. Disconnect the electrical connector. 
3. Cut the clamps and disconnect the hoses 
from the solenoid. 





BOOST CONTROL. 
V4966-A SOLENOID 
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TURBOCHARGER 


24-45-14 


ES 


REMOVAL AND INSTALLATION 







BOOST CONTROL SOLENOID 
Installation 


1. Connect the hoses. Install new clamps 
using Keystone Clamp Pliers T63P-9171-A, or 
equivalent. 





2. Position the solenoid and install the attach- 
ing screws. 


3. Connect the electrical connector. 












OVERBOOST WARNING SWITCH 
Removal and Installation 


The overboost warning switch is located in the 
left rear corner of the engine compartment. To 
remove the switch, disconnect the wiring con- 
nector and remove the attaching screws. 


WIRING 


CONNECTOR \ \ 
a \*oN 
loa ===. OVERBOOST 
\—=s SWITCH 
Th \ 
EY 6 
i 
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REMOVAL AND INSTALLATION 


Fuel Tank 

Filler Neck . 

Filler Neck Housing . 
Fuel Tank Straps .... 


DESCRIPTION 


GENERAL INFORMATION 


The fuel tank is strap mounted at the rear of the 
vehicle and contains the fuel injection system 
low pressure pump/fuel gauge sending unit as- 
sembly. The fuel drawn from tho tank by this 
pump is routed to a high pressure pump mount- 
ed on the left rear body side rail. Fuel from the 
high pressure pump feeds the fuel injection 
manifold and the fuel injectors. 


FUEL 
INJECTION 
COMPONENTS 


CARBON 
CANISTER 





GENERAL SERVICE PROCEDURES 


Fuel System Pressure Rellef . 

Push Connect Fittings 

5/16-Inch Fittings (Halr Pin Clip) . 

1/4-Inch Fittings (Duck Bill Clip) 

Plastic Tube Repairs 

Replacing Damaged Push 
Connectors 

Replacing Damaged St 
Push-connect Type Ends 














Pressure within the system is controlled by a 
pressure regulator attached to the fuel injec- 
tion manifold. The regulator maintains system 
pressure by allowing a controlled amount of 
fuel to leave the high pressure system and 
return to the tank. Tne fuel return system and 
pressure system components are connected with 
nylon fuel line and lengths of steel fuel line. 


LOW PRESSURE 
PUMP/SENDING 
UNIT ASSEMBLY 












HIGH PRESSURE 
FUEL 
SUPPLY 
LINE 


V2676-0 
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DESCRIPTION 





FUEL LINES 


The nylon fuel lines are preformed to the body for 
proper routing and are attached to the various 
fuel system components with push connectors. 
Although they are preformed, the nylon fuel lines 
have a limited amount of flexibility. They can be 
repositioned and bowed along a long radius. A 
nylon fuel line must never be bent along a short 
radius that causes kinking. 


During fuel system service, two types of nylon 
fuel line connectors will be encountered. The 
5/16" fuel line is connected to steel fuel tine 
fittings with a push connector that used a “hair- 
pin” retention clip. The 1/4” fuel line is con- 
nected with a “duck-bill” retention clip. Either 
fuel line can be disconnected by releasing the 
retention clip. The 5/16” fuel line is discon- 
nected by removing the clip. The 1/4” fuel line is 
disconnected using a special tool or by remov- 
ing the retention clip. For further details refer to 
the General Procedures in this section. 





CAUTION: Fuel supply lines will remain pressur- 
ized for some period of time after the engine is 
shut off. System pressure must be relieved be- 
fore any component in the fuel system Is 
serviced. 





PUSH CONNECTOR 


WITH RETAINING PREFORMED 
CLIP FLEXIBLE NYLON 
FUEL LINE 
PUSH CONNECTOR 


WITH INTERNAL 










FUEL LINE 


REQUIRES SPECIAL 
TOOL TO DISCONNECT 


V2478-A 



























CAUTION: The nylon fuel lines can be damaged 
by torches, welding sparks, grinding and other 
operations which involve heat and high temper- 
atures. When performing any service or repair 
that involves heat and high temperatures, posi- 
tion fuel system components (especially fuel 
lines) where they will not be damaged. Remove 
nylon fuel tubes from the vehicle if a torch or 
high-heat-producing equipment is to be used 
for service in the following areas: 


« Exhaust or suspension components close to 
fuel tubes 


* Floor pan under vehicle and inside the pas- 
senger compartment 


«© Underbody frames, rails and crossmembers 


© Firewall or dash panel under vehicle or in- 
side the passenger compartment 












FUEL FILLER 


The filler neck has arestricted opening that will 
not allow usage of leaded fuel. 


The restricted fuel filler is manufactured as an 
assembly, and is replaced only as a complete 
assembly with the filler neck. 





FUEL 
TANK 
SMALLER FILLER ] 
NOZZLE NECK 
OPENING G 
\ 


y 


RESTRICTOR 
DOOR 


24-503 | 


DESCRIPTION 


FUEL TANKS AND LINES 24-503 





PRESSURE/VACUUM RELIEF FUEL CAP 

The fuel cap contains an integral pressure and 
vacuum relief valve. The vacuum valve acts to 
allow air into the fuel tank to replace the fuel as 
it is used. The vacuum relief valve opens after a 
vacuum of 3.4kPa (—0.5 psi). The pressure valve 
acts as a backup pressure relief valve in the 
event the normal venting system is overcome by 
excessive generation of internal pressure or 
restriction of the normal venting system. The 
pressure relief range is 11.1-14.4 kPa (1.6-2.1 
psi). Fill cap damage or contamination that 
stops the pressure vacuum valve from working 
may result in deformation of the fuel tank. Care 
should always be taken to use a proper fill cap in 
good working order. 









VACUUM/PRESSURE 
RELIEF VALVE 





FUEL TANK VAPOR VENTING 


Fuel vapor in the fuel tank is vented to the car- 
bon canister through the vapor valve assembly. 
The valve is mounted in a rubber grommet at a 
central location in the upper surface of the fuel 
tank. A vapor space between the fuel level and 


VAPOR ——~ 
VALVE 


——_—_—_ 


GROMMET —_,—— 
SS 


FUEL 


TANK 





FUEL TANK 





ORIFICE 








VAPOR HOSE 


VAPOR TUBE 


the tank upper surface is combined with a small 
orifice and front float-off valve in the vapor valve 
assembly to prevent liquid fuel from passing to 
the carbon canister. The vapor space also 
allows for thermal expansion of the fuel. 


TO CARBON 
CANISTER 





CARBON CANISTER 
v4es2-A 
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REMOVAL AND INSTALLATION 














6. Ralse the vehicle. 






FUEL TANK 















Removal 7. Remove the filler neck support bracket at- 
1. Disconnect the battery negative cable. taching bolt. 
2. Release pressure from the fuel system. If 
necessary, refer to the procedure In this 
FILLER NECK 


section. 
3. Remove as much fuel as possible from the 
tank using a safety-approved pump. 
CAUTION: The fuel level in the tank must be be- 
low the level of the filler neck. 
4. Remove the filler door/filler neck housing 
attaching screws and the filler door. 


ATTACHING 
SCREWS FILLER DOOR 
Ve 















ATTACHING SCREWS 
2482-0 








8. Disengage the fuel supply and return lines 
from the routing clip located above the right 
halfshaft. 


elke FUEL SUPPLY! 


(LOCATED ABOVE RETURN LINES 
RIGHT HALFSHAFT) 





5. Remove the filler neck to housing attaching 
screws. Remove the filler cap and tether 
assembly. 


FILLER NECK TO 
HOUSING ATTACHING 
RE! 
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REMOVAL AND INSTALLATION 





FUEL TANK 


Removal (Continued) 


9. Support the fuel tank on a suitable jack. Se- 
cure the tank to the jack with safety straps. 

40. Remove the fuel tank shield attaching 
screws and the fuel tank strap attaching 
bolts. 


SHIELD 
ATTACHING 
SCREWS (5) 











STRAP. TANK 
ATTACHING STRAPS (2) 
BOLTS (2) 
vasooa 


11. Lower the fuel tank slightly and disconnect 
the following: 


© Vapor line 


— 


/ VAPOR LINE 





v2470-A 






















© Fuel level sending unit connector 


SENDING 
UNIT 

WIRING 
CONNECTOR 







7613-0 


« Fuel pump wiring connector 


FUEL PUMP 
WIRING 
CONNECTOR 
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REMOVAL AND INSTALLATION 


FUEL TANK 
Removal (Continued) 


© Fuel supply line 


NOTE: If necessary, refer to the hairpin clip 
removal procedure in this section. 


RETAINING 
CLIP 


K7614-0 


© Fuel return line 


QUICK CONNECT/. 
rueL DISCONNECT TOOL 
REUBN T82L-9500-AH 


K7615-A, 


NOTE: Use Fuel Line Remover T82L-9500-AH, or 
equivalent. If necessary, refer.to the procedure 
in this section for tool usage or the alternate 
Procedure that does not require the tool. 


12. Move the fuel tank to the left to separate it 
from the filler neck. 


13. Push the tank rearward to clear the tank 
shield. Lower it from the vehicle. 








——— es 
installation 
1. Raise the fuel tank. 


2, Coat the filler neck with SAE 10W-40 engine 
oil. Engine oil only must be used. 


3, Guide the filler neck into the tank grommet 
and push the tank into position. 


4. Connect the following: 
* Vapor return line 
* Fuel supply line 
+ Fuel return line 
* Fuel pump wiring connector 
* Fuel level sending unit connector 


5. Raise the tank into’ position. Position the 
tank straps and Install the attaching bolts. 


2 


Remove the jack used to support the fuel 
tank. 


. Install the filler neck support bracket at- 
taching bolt. 

8. Install the fuel supply and return lines in the 

routing clip. 

Lower the vehicle. 

10. With the filler neck and filler cap tether in 


position, install the filler neck attaching 
screws. 


og 


= 


1 


. Install the filler neck housing attaching 
screws. 

12:-Position the filler door and install the at- 

taching screws. Before tightening the filler 

door attaching screws, adjust the position 

of the door to fit the body panel opening. 


ADJUST DOOR TO 
FIT OPENING 

















TIGHTEN | 
ATTACHING 
SCREWS 
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REMOVAL AND INSTALLATION 
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FUEL TANK 

Installation (Continued) 

43. If fuel was removed from the tank, pump it 
back into the tank. 

14. Connect the battery negative cable. 

145. Start the engine. Check for leaks at the tank 


fuel lines. 
FILLER NECK 


Removal 

4. Remove the fuel tank. If necessary, refer to 
the procedure in this section. 

2. Remove the support bracket from the filler 
neck. Rotate the bracket ninety degrees to 
disengage the bracket from the filler neck. 


FILLER 











3. Remove the attaching screws and the filler 
neck boot. 


FILLER 
NECK 


FILLER 
NECK 
BOOT 







Pag 


4. Lower the vehicle. 





5, Remove the filler cap tether and filler neck 
flange attaching screws. 


FILLER NECK TO 
HOUSING ATTACHING 
SCREWS 














6. Remove the filler neck. 
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REMOVAL AND INSTALLATION 


3. Remove the attaching screws and the filler 
neck boot. 


FILLER NECK 


Installation FILLER 


NECK 
. Coat the filler neck flange with RTV, or 
equivalent sealant. 


. Install the filler neck. 


. Install the filler cap tether and filler neck 
flange attaching screws. 


. Raise the vehicle. 


. Install the filler neck boot and the attaching 
screws. 


. Install the filler neck support bracket. 


. Install the fuel tank. If necessary, refer to 
the procedure in this section. 


FILLER 
NECK 
Qo 


ATTACHING 


Caries 
GE —~ SCREWS 


FILLER NECK HOUSING 4. Lower the vehicle. 





Removal 


1. Remove the fuel tank. If necessary, refer to 
the procedure in this section. 










5. Remove the filler cap tether and filler neck 
flange attaching screws. 


2, Remove the support bracket from the filler 
neck. Rotate the bracket ninety degrees to 
disengage from the filler neck. 


FILLER NECK TO 
HOUSING ATTACHING 
SCREWS 


« FILLER 
NECK 





6. Lower the rear seat backs and remove the 
luggage compartment carpeting. 


7. Push the right side rear seat back upward 
into position and pull the seat cushion 
forward. 
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REMOVAL AND INSTALLATION 








FILLER NECK HOUSING 40. Remove the shock tower trim panel. 
Removal (Continued) 


8. At the bottom of the right side seat bolster, 
bend the bolster retaining tabs upward. 


BOLSTER 







TRIM 
COVER 


ATTACHING 


RETAINING 
TABS 


v2403-A 


Push upward on the bolster to disengage 
the upper retainer and remove the bolster. 










11. Remove the seat latch link retaining pin. 
9. Remove three upper rear quarter trim panel 
attaching screws. 


UPPERREAR __ XS 
QUARTER ea a 
TRIM PANEL Ce 





ATTACHING 
SCREWS 


V2405-A 
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ee 
FILLER NECK HOUSING 


Removal (Continued) 


12. Remove six upper rear quarter trim panel at- 
taching screws. 






TRIM PANEL 
ATTACHING SCREWS 





2406-8, 








13. Remove the lower rear quarter trim panel 
push retainer. The retainer is located in the 
rear corner of the panel behind the carpet 
covering the jack. 

14. Remove the lower rear quarter trim panel. 

15. Remove the filler neck and housing as an 
assembly. Pull the housing drain tube out 
of the floor pan grommet as the housing is 
removed. 








GROMMET 


\) 


V2498-A 
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16. Remove the filler neck from the housing: 


Installation 


1. Install the filler neck and housing as an 
assembly. Make sure the housing drain is 
pushed through the floor pan grommet. Sili- 
cone spray on the grommet will aid 
Installation. 

2. Install the lower rear quarter trim panel. 
Make sure the upper edge of the panel is 
positioned under the upper rear quarter trim 
panel. 

3. Install the lower rear quarter trim panel 
push retainer. 

4. Install the six upper rear quarter trim panel 
attaching screws. 

5. Position the seat back latch link and install 
the retaining pin. 

6. Install the shock tower cover. 

7. Install the three upper: rear quarter trim 
panel attaching screws. 


8. Position’the seat bolster, push inward at 
the top and reach behind the trim panel 
with a screwdriver to snap the retainer into 
position. 

9. Push inward on the lower end of the bolster 
and bend the retaining tabs downward. 

10. Position the rear seat cushion and leave the 
rear seat back down. 

11. Install the luggage compartment carpeting. 

12. Apply RTV, or equivalent sealant, on the 
filler neck flange. Install the attaching 
screws. 

13. Raise the vehicle. 

14, Install the filler neck boot and the attaching 
screws. 

15. Install the filler neck support bracket. 

16. Install the fuel tank. If necessary, refer to 
the procedure in this section. 








ae 
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REMOVAL AND INSTALLATION 


FUEL TANK STRAPS 


Removal 


NOTE: The fuel tank straps may be removed 
and/or replaced without removing the fuel tank. 
The tank straps can be removed one at a time if 
the tank is properly supported. 








2499-0, 









EE 

1. Raise the vehicle and support the fuel tank 
using a suitable jack. 

2. Remove the strap attaching bolt. 

3. Push the hinged end of the strap upward in- 

to the body bracket until the hinge pin 

aligns with the body bracket hole. 

There is a guide and stop inside the bracket 

to assist in aligning the strap for removal 

and installation of the pin. 

Push the pin through the bracket using a 

pin punch or pencil magnet. 


> 


Installation 


1. Position the strap in the body bracket until 
the strap loop is aligned with the hole in the 
bracket. 


2. Insert the strap pin through the body 
bracket and into the strap loop. 






FUEL 
\—~ TANK 


RETAINING 
PIN STRAP 


4653-4, 


3. Pull the strap downward until the pin is fully 
seated on the bottom of the bracket. 


CAUTION: The pin must rest flat against the 
bottom of the bracket. If the pin is not fully 
seated, the fuel tank could be damaged. At- 
tempt to position the pin so that it will seat pro- 
perly. If unsuccessful, remove the pin and 
strap. Check for and remove any obstructions 
that may be inside the bracket. Check to be 
sure the pin is the correct length. 


4. Install the strap attaching bolt. Tighten the 
attaching bolt to 28 to 40 N-m (21 to 30 Ib-ft). 
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GENERAL SERVICE PROCEDURES 







FUEL SYSTEM PRESSURE RELIEF 




















CAUTION: Fuel supply lines will remain pres- 
surized for some period of time after the engine 
is shut off. System pressure must be relieved 
before any component in the fuel system is 
serviced. 


Before Opening the Fuel Supply System, 
Relieve Fuel Pressure as Follows: 


1. Remove fuel tank cap. 

2. Disconnect the vacuum hose from the fuel 
pressure regulator located on the engine 
fuel rail. 

. Using a hand vacuum pump, apply about 
84,.2kPa (25 in. Hg) of vacuum to the pressure 
regulator. 


2 


PRESSURE 
REGULATOR 


VACUUM 





Fuel pressure will be released into the fuel 
tank through the fuel return hose. 


NOTE: When using a vacuum pump to relleve 
system pressure, It may take up to 3 minutes, to 
bleed system pressure. 





SUPPLEMENT 14 


PUSH-CONNECT FITTINGS 


Push-connect fittings are designed with two 
different retaining clips. The fittings used to 
connect 5/16-inch nominal diameter metal tub- 
ing use a “hairpin” clip. The fittings used with 
1/4-inch nominal diameter metal tubing uses a 
“duck bill” clip. Each type of fitting requires dif- 


ferent service procedures. 


Disconnect all push-connect fittings from com- 
ponents (pump, filter, engine) prior to compo- 
nent removal. The push connect fittings that 
connect flexible fuel lines to the fuel tank 
sender cannot be disconnected until the tank is 
partially lowered. 









5116-INCH FITTINGS (HAIR PIN CLIP) 


Removal 










CAUTION: Fuel supply lines will remain pres- 
surized for some period of time after the engine 
is shut off. System pressure must be relieved 
before any component in the fuel system Is 
serviced. 














CLIP 


“Q” RINGS 





SPACERS 


3587. 


1. Inspect visible internal portion of fitting for 
dirt accumulation. If more than a light coat- 
ing of dust is present, clean the fitting 
before disassembly. 

2. Some adhesion between the seals in the fit- 
ting and the tubing will occur with time. To 
separate, twist the fitting on the tube, then 
push and pull the fitting until it moves free- 

ly on the tube. 
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GENERAL SERVICE PROCEDURES 





5/16-INCH FITTINGS (Continued) 


3. Remove “hairpin” type clip from fitting by 
first bending the shipping tab downward so 
that it will clear the body. Next, (using 
hands only) spread the two clip legs about 
3.2 mm (1/8 in.) each to disengage the body 
and push the legs into the fitting. Complete 
removal is accomplished by lightly pulling 
from the triangular end of the clip and work- 
ing It clear of the tube and fitting. 


CAUTION: Do not use any tools. 


4. Grasp the fitting and hose assembly and 
pull away from the metal tube to remove the 
fitting. 

5. When fitting is removed from the tube end, 
inspect the fitting and tube for any internal 
parts that may have been dislodged from 
the fitting. Reinstall any loose internal 
parts immediately, using the mating tube to 
insert the parts. 


Installation 


1. Do not reuse the original clip. To install the 
new Clip, insert clip Into any two adjacent 
openings with the triangular portion pointing 
away from the fitting opening. Install clip to 
fully engage the body (legs of “hairpin” clip 
locked on outside of body). Piloting with an 
index finger is necessary. 


2. Before reinstalling fitting on the tube, wipe 
tube end with a clean cloth. Inspect the in- 
side of the fitting to ensure it is free of dirt 
and/or obstructions. 

3. To reinstall the fitting onto the tube, align 
the fitting and tube and push the fitting onto 
the tube end. When the fitting Is engaged, a 
definite click will be heard. Pull on fitting to 
ensure it is fully engaged. 








a 
1/4-INCH FITTINGS (DUCK BILL CLIP) 


CAUTION: Fuel supply lines will remain pres- 
surized for some period of time after the engine 
Is shut off. System pressure must be relieved 
before any component In the fuel system Is 
serviced. 
Quick 
CONNECT: 
FITTING__— y 


QUICK CONNECT! 
DISCONNECT TOOL 
TB2L-9500-AH 














QUICK CONNECT 
DISCONNECT TOOL 
T82L-9500-AH 





v2502- 
Removal 


This fitting consists of a body, spacers, O-rings 
and a “duck bill” retaining clip. When disas- 
sembly is required for service, use one of the 
following two methods: 


Preferred Method 


To disengage the tube from the fitting, align the 
slot on push connect disassembly Tool T82L- 
9500-AH, or equivalent, with either tab on the 
clip (90 degrees from the slots on side of fitting) 
and insert the tool. This disengages the “duck 
bill” from the tube. With the tool properly in- 





stalled, pull the fitting off the tube. 
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GENERAL SERVICE PROCEDURES 





NOTE: Only moderate effort is required if the 
tube has been properly disengaged. Use hands 
only. 

After disassembly, inspect and clean the tube 
sealing surface. Also inspect the inside of the 
fitting and the tube for any internal parts that 
may have been dislodged from the fitting. Any 
loose internal parts should be immediately rein- 
stalled, using the mating tube to insert the 
parts to the retaining clip. If the retaining clip 
appears to be damaged, replace it. 


NOTE: Some fuel tubes have a secondary bead 
which aligns with the outer surface of the clip. 
These beads can make tool insertion difficult. If 
there is extreme difficulty, use the alternate 
disassembly method described below. 


Alternate Method 

This method of disassembly disengages the re- 
taining clip from the fitting body. 

Use a pair of narrow pliers (6-inch channel lock 
pliers are ideal). The pliers must have a jaw 
width of 5 mm (0.2 in.) or less. 


Align the jaws of the pliers with the openings in 
the side Of the filling case and compress the 


portion of the retaining clip that engages the 





PLASTIC TUBE REPAIRS 


TUBING 


ENGAGE ALL BARBS OF 
THE 5-BARB CONNECTORS 


ORIGINAL 
TUBING 


ENGAGE ALL BARBS OF 


THE 2-BARB CONNECTORS 
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4/4INCH FITTINGS (Continued) | ins case. This disengages the retaining clip 
from the case. (Often one side of the clip will 


disengage before the other. It is necessary to 
disengage the clip from both openings.) Pull 
the fitting off the tube. 


NOTE: Only moderate effort is required if the re- 
taining clip has been properly disengaged. Use 
hands only. 


The retaining clip will remain on the tube. Dis- 
engage the clip from the tube bead and remove. 


Installation 


1. Do not reuse the retaining clip. Install the 
new replacement clip into the body by in- 
serting one of the retaining clips serrated 
edges on the duck bill portion into one of 
the window openings. Push on the other 
side until the clip snaps into place. 

2. Before reinstalling fitting on the tube, wipe 
tube end with a clean cloth. Inspect the in- 
side of the fitting to ensure it is free of dirt 
andlor obstructions. 


3. To reinstall the fitting onto the tube, align 
the fitting and tube and push the fitting onto 
the tube end. When the fitting is engaged, a 
definite click will be heard. Pull on fitting to 
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5/16 INCH 5-BARB CONNECTOR 





5/16 INCH TUBING SPLICE 


4/4 INCH 2-BARB CONNECTOR 







4/4 INCH TUBING SPLICE 


ensure It Is fully engaged. 
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} TUBING 


REPLACEMENT 
NYLON TUBING 


ORIGINAL 
TUBING 
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REPLACEMENT 
NYLON TUBING 
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GENERAL SERVICE PROCEDURES 


PLASTIC TUBE REPAIRS (Continued) 


CAUTION: Ford-approved nylon fuel tubing is 
made from material which has been tested and 
proven to be acceptable for use with commer- 
cially available fuels. It is also resistant to most 
environmental conditions. Avoid using alter- 
nate tubing materials. Use of non-approved tub- 
ing could pose a hazard in service. 


CAUTION: Nylon fuel tube must not be repaired 
using hose and hose clamps. Push-connect fit- 
tings cannot be repaired except to replace the 
retaining clips. Should the plastic tubes, push- 
connect fittings or steel tube ends become 
damaged and leak, use approved service parts 
to service the fuel lines. 


Vehicles equipped with nylon fuel tubes and 
push-connect fittings have three types of serv- 
ice that can be performed to the fuel lines; 
replacing nylon tubing (splicing nylon to nylon), 
replacing push connector retainer clip, and 
replacing damaged push connect tube end. 
These three methods follow: 


Splicing Nylon to Nylon 


1. Relieve fuel system pressure. If necessary, 
refer to the procedure in this section. 


2. Cut out the damaged section of tubing and 
retain as a guide, 

3. Cut a section of nylon service tubing (type 
11 or 12 available in 1/4 and 5/16-inch sizes) 
to the same length as the damaged section 
of tubing. 

4. Select the proper (1/4 or 5/16-inch) barbed 
connectors. Two connectors are required 
for each splice. 


NOTE: To make hand insertion of the barbed 
connectors into the nylon easier, the tube end 
must be soaked in a cup of boiling water for one 
minute immediately before pushing the barbs in- 
to the nylon. The 5/16-inch barbed connector is 
used for splicing 5/16-inch tubing. 





5. Install the barbed connectors into each end 
of the replacement tubing using boiling 
water as outlined. 















6. Install the clips onto any tubes which might 
be difficult to access once the final splices 
are completed. 


7. Complete the splice of the replacement 
nylon to the original nylon tubing at both 
ends. (Use the boiling water method men- 
tioned previously, to get the required 
number of barbs engaged.) 

8. Install any remaining clips which were re- 
moved for this service and check that the 
tubes are secure in the original clips. 


9. Start engine and check for leaks. 


REPLACING DAMAGED PUSH CONNECTORS 


1. Relieve fuel system pressure. If necessary, 
refer to the procedure in this section. 









NOTE: Damaged push connectors must be dis- 
carded and repiaced with new push connectors. 
If only the retaining clip is damaged, replace the 
clip. 
2. Disconnect the damaged push connector. 
Be sure to bend the shipping tab to the side 
before removing retaining clip. 
. Select the proper size replacement push 
connector and nylon tube assembly. 


4, Cut out a section of the original nylon tube 
to the same length as the nylon tube at- 
tached to the new push connector. 

5. Install proper barbed connector into the re- 
placement nylon assembly. 


NOTE: To make hand insertion of the barbed 
connectors into the nylon easier, the tube end 
must be soaked in a cup of boiling water for one 
minute immediately before pushing the barbs in- 
to the nylon. The 5/16-inch barbed connector is 
used for splicing 5/16-inch tubing. 


6. Complete the splice by connecting the 
barbed connector to the original nylon. 


7. Connect the new connector assembly to 
the steel tube end. 


8. Check that the underbody clips are properly 
securing the fuel tubes. 


. Start engine and check for leaks, 


e 
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REPLACING DAMAGED STEEL PUSH- 
CONNECT TYPE ENDS 


4. Relieve fuel system pressure. If necessary, 
refer to the procedure in this section. 

2. Using a tube cutter, remove the damaged 
push-connect tube end at a convenient dis- 
tance from the end. 


NOTE: Allow for adequate room to tighten a 
union with a wrench at this location. 


3. Choose a proper replacement push-connect 
tube end. 

4. If required, form the new tube end to the 
same shape as the damaged tube end which 
was removed. 

5. Select the proper size union and attach the 
new steel tube end to the origina! tube. 

6. Clean off the steel tube end and replace the 
push connector onto the tube. (A new re- 
tainer clip Is recommended.) 

7. Check that the underbody clips are properly 
securing the fuel tubes. 


Start engine and check for leaks. 
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SECTION 24-51 FUEL FILTERS 
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REMOVAL AND INSTALLATION 


in-Tank Fuel Filter 
High-Pressure Fuel Pump Filter 
Fuel-Injector Filter 





v4951-A, 





DESCRIPTION 






The fuel handling components in the electronic 
fuel-injection system are protected by six fuel 
filters. A nylon filter element is attached to the 
fuel pickup tube inside the fuel tank to protect 
the low-pressure pump from fuel tank contami- 
nants. The fuel filter, fuel level sending unit, and 
low-pressure fuel pump are Installed through the 
top of the tank as a single assembly. 
























IN-TANK 
FUEL FILTER 
—9A011 


INJECTOR 


The next filter is mounted on the high-pressure 
pump mounting bracket, which is located under 
the body on the left-rear body frame rail. The in- 
tank filter and high-pressure pump filters are 
serviceable. 


The remaining four filters are located at the 
fuel-inlet port on each of the fuel injectors. 
These filters are not serviceable. If an injector 
filter becomes clogged, the fuel-injector as- 
sembly must be replaced. 

FUEL 


INJECTOR 
FILTER 





HIGH 
PRESSURE 
PUMP 

FILTER 
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REMOVAL AND INSTALLATION 



























4, Using a pair of diagonal cutters, snip the 
four filter ribs, cut the filter material, and re- 
move the bottom of the filter. 


IN-TANK FUEL FILTER 


Removal 


4. Remove the fuel tank. If necessary, refer to 
Section 24-50. 

2. Remove the sending unit/fuel pump lock 
ring, using Lock Ring Tool D84P-9275-A, or 


equivalent. Turn the tock ring counterclock- 
wise to release from the tank. 


LOCK RING TOOL 
D84P-9275-A 


DIAGONAL 
CUTTERS 






FILTER 
RIBS 


FILTER: 


MATERIAL ~—-y4g55-A 





5. Pry up the retaining ring tabs and remove 
tho filter 

3. Remove the lock ring, seal ring, and send- 
ing unit/fuel pump from the fuel tank. 


SENDING UNIT/ 
FUEL PUMP ASSEMBLY NEEDLE 
NOSE 
PLIERS 






RETAINING 
RING TABS. 
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REMOVAL AND INSTALLATION 





IN-TANK FUEL FILTER 


Removal (Continued) 


NOTE: Each time the electric fuel pump is re- 
moved from the fuel tank, the rubber hoses and 
clamps must be replaced (in addition to the 
gasket). When the rubber hoses become ex- 
posed to the air outside the tank, the air reacts 
with the fuel-soaked rubber, eventually causing 
the hose to become brittle, even if the hose is 
returned to the tank. This deterioration seriously 
weakens the hose and will lead to premature 
failure of the hose. 


6. Cut and remove the outlet hose clamps. 


CLAMP 
V4957-A 


7. Remove and discard the outlet hose. 





Installation 


1. Install two new keystone clamps on the re- 
placement outlet hose and install the hose. 


va958-A 








2. Crimp the outlet hose clamps using Keystone 
Clamp Pliers T63P-9171. r equivalent. 


KEYSTONE 
CLAMP: 
PLIERS. 

T63P-9171-A 








3. Push the new filter on the pump pickup tube. 
The retaining ring will lock it in position. 

4, Clean the fuel tank seal ring groove. 

5. Put a light coating of C1AZ-19590-B, or 
equivalent heavy-duty grease on a new seal 
ting to prevent the lock ring from dragging 
on the seal during installation. 

6. Position the new seal ring In the fuel tank 
groove. 





SEAL RING—COAT WITH 
HEAVY DUTY GREASE BEFORE 
INSTALLING vageo.A 
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REMOVAL AND INSTALLATION 


IN-TANK FUEL FILTER 


Installation (Continued) 


7. Position the sending unit/fuel pump in the 
fuel tank. 

8. Hold the assembly in position and install 
the lock ring fingertight. Make sure that all 
locking tabs are under the tank lock ring 
tabs. 

9. Tighten the lock ring, using Lock Ring 
Tool D84P-9275-A, or equivalent. 

10. Install the fuel tank. If necessary, refer to 
Section 24-50. 


HIGH-PRESSURE FUEL PUMP FILTER 


Removal 


ATTACHING 


90395 FILTER 
9155 


SUPPLEMENT 1 








1. Depressurize the EFI fuel system using a 
hand-operated vacuum pump. Connect the 
pump hose to the fuel system pressure regu- 
lator and apply at least 25” of vacuum. 


NOTE: It takes at least three minutes for the 
system to depressurize. If necessary, refer to 
the Fuel System Pressure Rellef Procedure In 
Section 24-50. 


PRESSURE 
REGULATOR 





8434-4 


CAUTION: Fuel supply lines will remain pres- 
surized for some period of time after the engine 
is shut off. System pressure must be relieved 
before disconnecting any fuel lines. 
2. Raise the vehicle. 
3. Disconnect the fuel lines at the filter inlet 
and outlet connections. 
WARNING: Use care to prevent combustion 
from fuel spillage. 
4. Remove the filter cover attaching screws 
and the filter. 
5. Remove the filter and end seals from the 
filter cover. 





Installation 


1. Position the end seals on the filter and in- 
stall the filter in the cover. 


2. Position the cover on the pump mounting 
bracket and install the attaching screws. 





3. Connect the fuel lines. 


4. Lower the vehicle, start the engine, and 
check for leaks at the filter. 
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REMOVAL AND INSTALLATION 







FUEL-INJECTOR FILTER 





vag62-A, 










The fuel-injector filter is not serviced separately. 
lf the .filter becomes clogged, the fuel injector 
must be replaced. 
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Throttle Cable 
Accelerator Pedal Assembly . 


SECTION 24-60 THROTTLE LINKAGE 


CONTENTS 


24-60-1 



















DESCRIPTION 








The accelerator padal is linked to the throttle 
lever through a flexible cable. The actual cable 
is sheathed in a protective outer casing. It is 
this casing that is attached to the cable routing 
bracket at the intake manifold and to the dash 
panel where the cable enters the engine com- 
partment. The cable is attached to the throttle 
lever by a ball and socket arrangement with the 
socket located in the cable end fitting. The op- 
Posite end of the cable slips through a slot cut 
into the pedal lever. A plastic retainer prevents 
the cable from slipping out of the pedal. The ac- 
celerator pedal bracket is mounted on the dash 
panel with a pivot pin attaching the pedal and 
lever to the bracket. The throttle return spring is 
installed on the throttle lever end of the cabie. 
Accushion spring is installed at the other end of 
the cable behind the pedal lever. 








THROTTLE 
BODY 


THROTTLE 








ACCELERATOR 
PEDAL 





DOWNSHIFT 
CABLE v4989.4, 
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THROTTLE LINKAGE 
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REMOVAL AND INSTALLATION 





THROTTLE CABLE 


Removal 

4. Disconnect the throttle cable from the 
throttle body lever and remove the screw at- 
taching the cable to the routing bracket. 


TRANSMISSION KiICKDOWN 
CABLE—AUTO. TRANS, ONLY 
fi” 











THROTTLE 
CABLE 
ROUTING 
BRACKET 


ATTACHING 
SCREW 


AB409-A 





\\, 
W 


2. Remove the screw attaching the cable insu- 
lator assembly to the dash panel. 





3. Remove the sound-deadening panel 
located under the instrument panel. 

4. Disengage the cable assembly from the 
accelerator pedal by pulling it away from 
the pedal and lifting the cable through the 
slot in the top of the pedal. 


THROTTLE 
CABLE >" 


ASSEMBLY 














V4986-A 


5. Remove the cable assembly from the vehi- 
cle. 
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REMOVAL AND INSTALLATION 


















THROTTLE CABLE ACCELERATOR PEDAL ASSEMBLY 


Installation Removal 


1, Remove the pedal mounting bracket attach- 
1. Slide the cable assembly through the dash ing nut in the engine compartment. 
panel hole. 


2. Remove the sound-deadening panel 
located under the instrument panel. 


2. Install the cable insulator assembly In the 3. Disengage the throttle cable assembly from 
dash panel hole. Install the attaching the accelerator pedal by pulling it away 
screw. from the pedal and lifting the cable through 


the slot in the top of the pedal. 


3. Install the cable assembly in the top of the 
accelerator pedal. 








ACCELERATOR PEDAL 
MOUNTING BRACKET 
4. Install the sound-deadening panel. ATTACHING NUT 


o 


. Place the cable assembly in the routing 
bracket and install the attaching screw. 


> 


Connect the cable assembly to the throttle 
body lever. 





vage7-A 


4, Remove the pedal mounting bracket attach- 
ing nut inside the passenger compartment. 


5. Remove the pedal assembly. 
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REMOVAL AND INSTALLATION 





ACCELERATOR PEDAL ASSEMBLY 


Installation 


4. Install the pedal assembly. 


THROTTLE 


E 
@ a CABLI 





USE THIS 
.STUD AND 
HOLE TO 
MOUNT PEDAL 


vagee-A, 





2. Install the pedal bracket attaching nut 
inside the passenger compartment. 


3. Install the throttle cable assembly in the 
top of the accelerator pedal. 


4, Install the sound-deadening panel. 


5. Install the pedal bracket attaching nut 
inside the engine compartment. 
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GROUP 24 SPECIFICA 





FUEL SYSTEM DESIGN: 


¢ Electronic Fuel Injection (EFI), multipoint, four injectors 
* Two electric fuel pumps: Low pressure—in tank 
High pressure—on rear frame rail 

© Three fuel filter locations: In-tank 

High pressure pump outlet 

Each fuel injector 
© Air filter: Replaceable, dry paper element 
* Fuel line: nylon and steel 





TURBOCHARGER DESIGN: 


« Blow through system 

« Amount of boost: 15 psi 

© Boost control: Pressure actuated wastegate, opening and closing regulated by ECA controlled 
boost solenoid 

Engine oil used to lubricate bearings 

Engine coolant used to cool bearings 

Overboost warning buzzer, pressure switch actuated 

Boost gauge in instrument cluster 





FUEL TANK CAPACITY, 57 liters/15 yalluns 





SERVICE SPECIFICATIONS 


Fuel system operating pressure—241-310 kPa (35-45 psi) 

Fuel system volume—7.5 ounces In ten seconds 

Turbocharger axial clearance—0.025 mm (0.001 in.) to 0.076 mm (0.009 in.) 
Turbocharger radial clearance—0.076 mm (0.003 in.) to 0.152 mm (0.006 in.) 


eee 





TORQUE SPECIFICATIONS 


SSeS 









Item N-m Lb-Ft 
Throttle body to manifold 16-20 12-15 
Upper intake manifold to lower manifold 20-30 15-22 
EGR flange to Intake manifold 18-26 13-19 
Lower intake manifold to head 16-20 12-15 
Fuel manifold to intake manifold 20-30 15-22 
Fuel tank strap to body 28-40 21-30 
Turbo support bracket to block 38-54 28-40 
Turbo to manifold studs 38-54 28-40 
Converter inlet pipe to turbo 34-47 25-35 
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SECTION 26-01 EXHAUST SYSTEM DIAGNOSIS 








CONTENTS 
Page 
GENERAL INFORMATION... wl 
DIAGNOSIS 
Inspection Chart — Exhaust Leakage a 
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Inspection Chart — Exhaust Rattle Ty ol 
or Vibration................0.00 eee 3 


Inspection Chart — Restricted 
Exhaust... 








GENERAL INFORMATION 





Exhaust system malfunctions generally appear 
in three categories: rattle and vibrations, leak- 
age or noise, and a restricted system. 


Always begin the diagnosis by road-testing the < 
vehicle to determine to which category the EXHAUST 
condition related. SYSTEM 


HANGER 









MUFFLER. 


SILENCER 


EXHAUST ELEMENT 


SYSTEM 
HANGER 





CATALYTIC 
CONVERTER 


u2297-A 
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DIAGNOSIS 
— 
INSPECTION CHART — EXHAUST LEAKAGE OR NOISE 
When checking for exhaust leakage or noise, leakage at that point. On small leaks, have an 
inspect the entire system for burnout holes. In- assistant hold rags over the tailpipe outlet 
spect all connections for rust holes or black ex- while listening for the leak. This helps to 
haust soot on the body which would indicate magnify the leak. 


EXHAUST 
MANIFOLD 
CU2235-A 





POSSIBLE CAUSE 


@ Leaking pipes or components 


CORRECTIVE ACTION 


Replace damaged components 





@ Loose connections 


Leaking flange gaskets 


@ Leaking exhaust manifold or 
turbocharger gasket 





Realign and tighten connections 
Replace gaskets 


Tighten loose connections or replace leaking gasket 
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DIAGNOSIS 





INSPECTION CHART — EXHAUST RATTLE OR VIBRATION 


When testing for a rattle or vibration condition, for loose or rusted connections and clamps and 
it is helpful to use a rubber mallet and tap on loose or broken hangers. Lightly tapping on the 
the exhaust components, to simulate the muffler, silencer and catalytic converter can 
bouncing action of the exhaust, while watching determine if there are loose or broken baffles in 
for exhaust-to-body/chassis contact. Also look the muffler or silencer or a loose or broken 


element in the converter. 





fff 
© cu2228-A 


POSSIBLE CAUSE CORRECTIVE ACTION 








Exhaust components rubbing on | Realign exhaust components 
vehicle chassis body Replace if damaged 


@poose exhaust clamps Realign exhaust and tighten clamps 


Loose connections due to corro- | Replace affected components 
sion damage 





Loose or broken muffler or Replace muffler or silencer 
silencer baffles 


Loose or broken element in Replace converter’ and check engine to determine cause of 
catalytic converter converter malfunction, i.e., engine misfire, overrich fuel 
mixture. 





*When replacing the catalytic converter because of broken element, always inspect the muffler 
for particles which could restrict the exhaust system or cause a rattle. 
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DIAGNOSIS 





















INSPECTION CHART — RESTRICTED EXHAUST 


RESTRICTED EXHAUST SYSTEM Test 2 
A restricted exhaust system will be indicated 4. Disconnect the exhaust component far- 
by a large loss of engine power, poor fuel thest from the engine, i.e., muffler and 


economy and backfiring. Before condemning 
the exhaust system, always check the engine 
and related systems for proper operation. 


silencer. 


2. Repeat Test 1. !f vacuum is between 16 and 
21 in. Hg, muffler, silencer, or tailpipe is not 


There is no easy method to finding a restricted restricted. If vacuum Is still low, continue to 
exhaust component. By following a systematic Test 3. 

approach, considerable time and effort can be Test 3 

saved. 


4. Disconnect the catalytic converter. 


Test 1 2. Repeat Test 1. If vacuum is between 16 and 21 
in. Hg, converter or inlet pipe is not restricted. 


12 Connect vacuur:gauge to engine menttold If vacuum is still low, the restriction is in the 


vacuum. 
2. Start engine and observe vacuum gauge. 
Vacuum should be between 16 to 21 in. Hg. 
3. Raise engine speed to 2,000 rpm. Vacuum 
should decrease then increase and settle at 
16 to 21 in. Hg. 
If vacuum is lower than 16 in. Hg. system _. 
may be restricted. Continue to Test 2. ) 
a oe) 
















EXHAUST 


MANIFOLD. cu2234-A 








CORRECTIVE ACTION 


POSSIBLE CAUSE 


Restricted muffler or silencer 






Replace muffler or silencer 









@ent or kinked exhaust pipes | Straighten or replace bent exhaust pipes 













Restricted catalytic converter Replace converter and determine cause of malfunction, i.e., 


engine misfire, overrich fuel mixture 














Remove exhaust manifold or turbocharger and attempt to clear 
blockage. If blockage cannot be cleared, replace defective 
component. 


Restricted exhaust manifold or 
turbocharger ports 
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SECTION 26-02 EXHAUST SYSTEM 
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DESCRIPTION 


REMOVAL AND INSTALLATION 
Catalytic Converter 
Muffler/Silencer Element... 
Inlet Pipe 











DESCRIPTION 



























The exhaust system consists of an inlet pipe, 
catalytic converter and muffler assembly. The 
muffler assembly consists of a muffler and 
silencer element. The silencer is mounted later- 
ally to the body and is located near the rear 
axle. The converter outlet pipe, muffler, 
silencer and tailpipe are welded to form a 
single assembly. The catalytic converter is con- 
nected to the muffler and inlet pipe with a flexi- 
ble flange joint at each end. The joints are held 
together by bults, lab nuts and bolt springs. 
Leaks between the joints are prevented by cone 
shaped, graphite impregnated gaskets. The en- 
tire assembly is connected to the turbocharger 
by another flanged connection at the front of 
the inlet pipe. 


The exhaust system is suspended under the 
vehicle body at four points and the turbo- 
charger outlet flange. At these points hangers 
are bolted or welded to the underbody or 
transmission crossmember and exhaust 
system components. Rubber mounts are in- 
stalled between the body and component hang- 
ers to isolate the exhaust system from the 
body. 


The catalytic converter is an emission control 
device added to the exhaust system to chemi- 
cally alter elements contained in the exhaust 
gases. The catalytic converter contains a ceram- 
ic honeycomb that is coated with a rhodi- 
um/platinum catalyst. These chemicals will 
react with oxides of nitrogen (NO,), unburned 
hydrocarbons (HC), carbon monoxide (CO), to 







form nitrogen (N,), water vapor (H,O), and carbon 
dioxide (CO,). Because this catalytic converter is 
able to chemically alter these three elements, it 
is referred to as a TWC, or three-way catalyst. 


During this chemical process the catalytic con- 
verter produces additional heat. To direct this 
heat away from the body, the catalytic con- 
verter has an upper heat shield and a lower 
grass screen. An aluminum foil insulator is in- 
stalled between the shield and screen to cut 
down on the transfer of heat and noise into the 
underbody of the vehicle. If the vehicle is 
equipped with an automatic transmission, an 
additional heat shield is installed to prevent 
transfer of heat to the transmission. 





u2240.4 


CAUTION: The normal operating temperature 
of the exhaust system Is very high. Never work 
around or attempt to service any part of the ex- 
haust system until it has cooled. Use special 
care when working around the catalytic con- 
verter. These units heat to a high temperature 
after only a short period of engine operation. 
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DESCRIPTION 







EXHAUST 
‘SYSTEM 
ATTACHING = CONVERTER HANGER 
NUT INLET (TYPICAL) 

















TURBOCHARGER 
OUTLET 


SILENCER 
ELEMENT 


MUFFLER 
ATTACHING 
NUT 


MUFFLER 
INLET 






CATALYTIC 
CONVERTER 







BOLT! 
SPRING 












TRANSMISSION 
MOUNT 
CONVERTER 
OUTLET 


TRANSMISSION 
MOUNT CATALYTIC 


BRACKET CONVERTER 


CATALYTIC 
CONVERTER 
SUPPORT 
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REMOVAL AND INSTALLATION 


CATALYTIC CONVERTER Installation 





Removal 1. Inspect the inlet and outlet pipe gaskets 
and replace if damaged. 


1, Remove the bolts, springs and nuts attach- 2. Position the catalytic converter in the vehi- 
ing the catalytic converter to the muffler in- cle and install the bolts, springs and nuts 
let flange. attaching the catalytic converter to the inlet 
If necesssary, support the catalytic convert- pipe. 
er with a suitable stand. Do not tighten the attaching nuts. 

2. Remove the bolls, springs and nuts attach- 3. Position the catalytic converter against the 
ing the catalytic converter to the inlet pipe. muffler inlet flange and install the attach- 

3. Remove the catalytic converter. ing bolts, springs and nuts. 

4. Loosen the inlet pipe attaching nuts at the 4. Tighten the inlet pipe and muffler attaching 
turbocharger outlet flange. bolts to 28 to 40 N-m (21 to 30 Ib-ft). 

INLET 5. Tighten the inlet pipe to turbocharger at- 
PIPE CONVERTER taching nuts to 34 to 48 N-m (25 to 35 Ib-ft). 






ATTACHING 
NUT 





BOLT! 
SPRING 














TIGHTEN TO 
28 TO 40N'm 
(21 TO 30 LB-FT) 


ATTACHING 


NUT CONVERTER 
OUTLET 











CATALYTIC 
CONVERTER 






MUFFLER 
INLET 















TIGHTEN TO 
28 TO 40 Nm 
(21 TO 30 LB-FT) 


OOSEN 
R 


FO. 

REMOVAL 
TIGHTEN TO 

34 TO 48 N-m 
(25 TO 35 LB-FT) 
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REMOVAL AND INSTALLATION 







MUFFLER/SILENCER ELEMENT 





















Removal Installation 

1. Remove the bolts, springs and nuts attach- 1. Position the muffler/silencer assembly in 
ing the catalytic converter to the muffler in- the vehicle. Support the muffler on a 
let flange. suitable stand. 

2. Support the muffler on a suitable stand. 2. Engage the muffler and assembly hangers 

3. Disengage the muffler assembly hangers in the rubber mounts. 
from the three rubber mounts. Engage the mounts in the following order: 
Disengage the mounts in the following middle, front, rear. 


order: rear, front, middle. 

3. Install the catalytic converter-to-muffler in- 
let flange attaching bolts, springs and nuts. 
Tighten the attaching bolts to 28 to 40 N-m 


4. Remove the muffler/silencer element (25 to 35 Ib-ft). 
assembly through the rear of the vehicle. 


NOTE: Spray the hangers and mounts with sili- 
cone lubricant to ease removal. 


PRY THE HANGERS. 
OUT OF THE RUBBER 
MOUNTS (TYPICAL) 
DISCONNECT THE 
MOUNTS IN FOLLOWING 


USE ORDER: 
SILICONE 
f SPRAY 
\  stace ® 
> REMOVAL 
¢ 2) AND y SILENCER 
oF y INSTALLATION O53 


\ ELEMENT 
1 


(TYPICAL) Sf 





ATTACHING 
NUT 


CONVERTER 
OUTLET 





BOLT! 
YE GASKET. SPRING 
{ ! 
\ 
MUFFLER, 
INLET TIGHTEN TO 
28 TO 40 Nm 


(21 TO 30 LB-FT) 
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26-025 EXHAUST SYSTEM 26-02-5 
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REMOVAL AND INSTALLATION 
INLET PIPE Installation 


Removal 4. Inspect the inlet pipe-to-converter gasket 


. Remove the bolt attaching the exhaust sys- 
tem hanger bracket to the transmission rear 
mount and crossmember. 

. Remove the hanger bracket and install the 
transmission mount attaching bolt. Do not 
tighten the bolt. 

. Support the front of the catalytic converter 
with a piece of wire connected to a conven- 
ient underbody component. 

. Remove the bolts, springs and nuts attach- 
ing the catalytic converter to the inlet pipe. 

. Remove the nuts attaching the inlet pipe to 
the turbocharger outlet flange and remove 
the inlet pipe. 

CONVERTER 


INLET 
PIPE INLET 


ATTACHING 


BOLT/ 
SPRING 


TIGHTEN TO © 


28 TO 40 Nem 
(21 TO 30 LB-FT) 


TURBOCHARGER >> 
oumeT 7 


TIGHTEN TO 
34 TO 48Nm 
(25 TO 35 LB-FT) 


and replace, if necessary. 


. Position the inlet pipe and install the turbo- 


charger flange attaching nuts. Install the at- 
taching nuts finger tight. 


. Remove the transmission mount attaching 


bolt, install the exhaust hanger and install 
the mount bolt. 


. Install the bolts, springs and nuts attaching 


the catalytic converter to the inlet pipe. 


. Tighten the transmission mount bolt to 50 


to 57 N-m (37 to 42 Ib-ft). 


. Tighten the inlet pipe to turbocharger at- 


taching nuts to 34 to 48 N-m (25 to 35 Ib-ft). 


. Tighten the inlet pipe to catalytic conver- 


ter attaching bolts to 28 to 40 N-m (21 to 
30 Ib-ft). 


TRANSMISSION 
MOUNT 
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(ATTACHED 
TO BODY) 


CATALYTIC 
CONVERTER 
SUPPORT 
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ATTACHING 
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TIGHTEN 


TO 50-57 N-m 


(37-42 LB-FT) 2223-4 
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Inlet Pipe to Tur- 
bocharger 


Inlet Pipe to Con- 
verter Inlet 


Converter Outlet to 
Muffler iniet 
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| GENERAL INFORMATION “| 


Symptoms of cooling system trouble fall into 
three categories, loss of coolant, overheating 
and failure to reach normal operating tempera- 
ture. Because of the complexity of the XR4TI 
system, a careful, systematic approach to 


HEATER 


WATER 
COOLED 
TURBOCHARGER 


EXPANSION 
TANK 





COOLANT 
RECOVERY 
BOTTLE 





diagnosis is essential if results are to be conclu- 
sive. The possible causes and corrections for 
each type of complaint are detailed in the 
diagnosis charts in this section. 









OL, 
COOLER 


ELECTRIC 


eave eat 





NOTE: MANUAL TRANSMISSION VEHICLE SHOWN—AUTOMATIC TRANSMISSION SIMILAR 
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DIAGNOSIS CHART 








COOLING SYSTEM 





CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 





* Coolant loss © Pressure cap not pressurizing « Inspect cap. Wash both sur- 
faces of rubber cap seal and 
sealing surfaces of vacuum 
valve. Inspect and clean seal- 
ing surface in expansion tank 
filler neck. 

« Pressure test cap and 
replace it If relief pressure is 
not within 2 psi of cap rating 
(14 to 18 psi). If necessary, 
refer to test procedure in 
this section. 


* System leakage (external). * Pressure test system. If 
necessary, refer to test 
procedure in this section. 

© If system will not hold 
pressure, inspect all system 
connections for external 
leakage while maintaining 
pressure with test pump. 
Check all hose connections, 
edges of pump, thermostat 
housing, intake manifold and 
cylinder head gaskets, 
radiator core-to-tank joints, 
drain cock, core plugs, 
expansion tank, heater valve, 
and transmission oil cooler 
line connections, if appli- 
cable. Service or replace 
leaking components as 
required. 


° System leakage (internal) © Check dipstick for signs of 
coolant in engine oil supply. 
Check head bolt torque and 
tighten as required. If neces- 
sary, refer to Section 21-05 
for torque specifications. 
Disassemble engine to 
check for blown gaskets, 
warped head or block sur- 
faces, or cracks in intake 
manifold, head or block 
castings. If necessary, refer 
to Section 21-05 for engine 
disassembly and inspection 
procedures. c02287.a1 
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COOLING SYSTEM 





CONDITION 
* Overheating 


* Failure to reach normal 
operating temperature 





c02237.A2} 


POSSIBLE CAUSE 
Low coolant level 


Excessive rust in coolant 


Pressure cap not 
pressurizing 


Radiator or A/C condenser 
obstructed 
Thermostat not opening 


Fan drive motor inoperative 


Ignition timing off 


False temp gauge reading 


Engine coolant passages 
obstructed 


Exhaust system restricted 


Thermostat not closing 


False temp gauge reading 


CORRECTIVE ACTION 


Fill as required. Check possi- 
ble causes for coolant loss. 
If necessary, refer to coolant 
level check procedure in 
this section. 

Drain and flush system and 
refill with new coolant. If 
necessary, refer to flushing 
and coolant replacement 
procedures in this section. 
Pressure test cap and 
replace If relief pressure is 
not within 2 psi of cap 
rating. If necessary, refer to 
test procedure in this 
section. 

Remove debris from air 
passages. 

Test thermostat and if not 
satisfactory, replace it. If 
necessary, refer to test pro- 
cedure In this section. 

Test motor and control cir- 
cuit and service as required. 
If necessary, refer ta diag- 
nosis chart in this section. 
Check timing and advance, 
and adjust as required. If 
necessary, refer to Section 
23-01 for procedure and 
specifications. 

Check instrument circuits 
and service as required. 
Check head, block, intake 
manifold and pump for 
blockage and remove or 
flush clear. If necessary, 
tefer to Section 21-05. 
Inspect exhaust system for 
damage or obstructions, and 
service as required. If 
necessary, refer to Group 26. 
Test thermostat and replace 
If not satisfactory. If 
necessary, refer to test pro- 
cedure in this section. 
Check instrument circuits 
and service as required. 
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INSPECTION 


The first step in cooling system diagnosis is a 
thorough inspection of the entire system. The 
engine should be warmed up to normal operat- 
ing temperature and pressure, evidenced by 
warmth and firmness of the upper radiator 
hose, then shut off. 


WARNING: Stay clear of cooling fan, since in- 
creased coolant temperature may cause it to start 
at any time, even with the ignition switch OFF. 


With the system under pressure, check for 
leaks at: 


* All hose connections, radiator, water pump, 
thermostatic housing, expansion tank, 
heater bypass lines, turbocharger cooling 
loop connections, heater valve and core con- 
nections, oil cooler, and intake manifold 
hose nipple. 


* Gasketed joints at water pump, thermostat 
housing, cylinder head, intake manifold, and 
radiator side tanks. 


* Threaded water jacket fittings—turbocharger 
cooler outlet, intake manifold nipple, fan 
switch, control module temp sensor, temp 
gauge sender, and automatic transmission oil 
cooler fittings in radiator left-side tank, if 
applicable. 


Also, check all hoses for cracks, bulges, soft 
spots or evidence of chafing or scorching due 
to improper routing. Check the dipstick for indi- 
cations of coolant in the engine oil supply. 


If the upper hose does not noticeably harden on 
warm-up, the system is not pressurizing, most 
likely due to faulty pressure cap sealing or a 
defective cap. To check the cap, the engine 
must be stopped and the cap removed. 


WARNING: Never remove the cap while the 
engine is running. Doing so could result in dam- 
age to the cooling system or engine, and/or per- 
sonal injury. Use extreme care when removing 
the cap from a hot system to avoid a blow out of 
scalding hot coolant or steam. If possible, wait 
for the engine to cool. Then wrap a thick cloth 
around the cap and turn It slowly to the first stop 
to release system pressure. When pressure Is 
released, press the cap down (still using a cloth) 


and turn the rest of the way to remove it. 











PRESSURE CAP TESTING 


Inspection and Cleaning—Inspect both sides 
of the pressure cap rubber seal and the vacuum 
valve seat. Check for particles of rust or dirt 
that could impair sealing. Flush away any 
foreign matter with warm tap water. Also check 
the sealing shoulder in the expansion tank filler 
neck and wipe out any foreign matter present at 
this point. 


CLEAN 
SEAL SURFACE 


VACUUM 
VALVE 





CLEAN UNDER 


CLEAN UNDER 
RUBBER SEAL 


VACUUM VALVE 


EXPANSION 
TANK 


| pR®) 








Pressure Test—With the pressure cap seal sur- 
faces clean, install the cap on the radiator cap 
pressure test adapter of the pressure test kit 
(Rotunda 021-00012 or equivalent). The adapter 
is reversible to accept either deep or shallow 
neck caps. 
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PRESSURE CAP TESTING (Continued) 


Install the filler neck seal on the filler neck adap- 
ter to seat in the deepneck end of the cap adapter. 
Connect the pump hose quick-disconnect fitting 
to the nipple on the filler neck adapter, and slowly 
depress the pump plunger while observing the 
pressure gauge. When the pressure stops ins 
creasing, note the reading obtained. 


RADIATOR CAP 


RADIATOR CAP PRESSURE 
TEST ADAPTER 











FILLER NECK 
SEAL 


FILLER 
NECK 
ADAPTER 


QUICK 
DISCONNECT 
FITTINGS 


PRESSURE TEST PUMP 
1021-00012 OR EQUIVALENT, 


2239-4 


NOTE: Applying pressure too quickly can cause 
incorrect readings. Release pressure with the 
pressuré relief screw. Repeat the test at least 
twice to verify that the pressure reading is 
Ttepeatable and consistent. If the cap pressure 
is less than 96 kPa (14 psi) or more than 124 kPa 
(18 psi), replace the cap. 











— 
COOLING SYSTEM PRESSURE TESTING 


System pressure testing is necessary when in- 
spection and pressure cap testing do not iden- 
tify the cause of coolant loss. 


With system warm and pressure cap removed, in- 
stall the test kit filler neck seal on the filler neck 
adapter large end first. Install the adapter on the 
expansion tank filler neck in place of the pressure 
cap. Connect the test pump quick-disconnect fit: 
ting to the nipple on the filler neck adapter and 
pressurize the system, if possible, to the relief 
pressure of the cap, found in the cap pres- 
sure test. 








~€ FILLER 


(oy Sent 


2240-0 


CAUTION: Do not, In any case, pressurize the 
system In excess of 138 kPa (20 psi). 
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COOLING SYSTEM PRESSURE TESTING 
(Continued) 


If the system can be pressurized to within 14 kPa 
(2 psi) of the cap pressure rating, let it stand for 
two minutes while watching the gauge. If the 
pressure holds, the system is not leaking. If it 
drops, check for leaks at alf external cooling 
system connections as detailed under Inspection 
in this section, while maintaining pressure with 
the test pump. If no external leaks are found, refer 
to Section 21-05 for engine disassembly and in- 
spection procedures. 









THERMOSTAT TESTING 






















If overheating or failure to reach normal operat- 
ing temperature indicate improper thermostat 
operation, the thermostat must be removed and 
temperature-tested. If necessary, refer to Sec- 
tion 27-03 for thermostat removal. Suspend the 
thermostat and an accurate thermometer in a 
pan of water so that they do not touch the bot- 
tom of the pan, and heat to boiling while ob- 
serving the temperature. The thermostat 
should just begin to open at its rated tempera- 
ture, 89°C (192 °F), and be open at least 1/8 inch 
at 100°C (212°F). 


To check for low temperature leakage, cool the 
thermostat to room temperature and hold it up 
against a lighted background while checking 
visually for light between valve and seat. If any 
light is visible, replace the thermostat with an 
approved original equipment replacement of 
the same temperature rating. 


THERMOSTAT 





COOLANT LEVEL CHECK 


Coolant level should be checked atleast once a 
month. With a cold engine, the coolant level 
should be even with the “MAX” mark on the 
coolant expansion tank. 


nn ete 


COOLANT CONDITION CHECK 


With the pressure cap off, examine the coolant in 
the expansion tank. Draw a sample with a hy- 
drometer. Check for rust, dirt or oil. Also check 
the freezing point. It should be approximately 
—37°C (—35°F) if the mixture has not been 
diluted by adding plain water. Dilution of the 
mixture below the recommended 50/50 concen- 
tration reduces the effectiveness of the corro- 
sion inhibitors in the anti-freeze formula. If the 
mixture is diluted but not rusty or discolored, 
full protection may be restored by partially 
draining the system and adding 100 percent 
anti-freeze coolant, Peak Universal Formula 
ESE M97B44-A (E2FZ-19549-A), or equivalent. 
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Coolant Draining And Replacement 


If coolant is discolored or dirty, or if inspection 
revealed hoses, gaskets, or other components 
requiring service or replacement, the coolant must 
be drained and discarded, or saved for reuse 
depending on its condition. Remove the pressure 
cap, observing precautions as previously described 
if the system is hot and pressurized. Disconnect the 
heater valve vacuum line to be sure the valve is 
open for heater core drainage. Position a drain pan 
under the radiator drain cock. Open the drain cock 
and drain the system. For radiator drain location, 
refer to Section 27-03. 


Clean the cooling system by flushing with clear 
water. If excessively rusty or dirty, reverse pressure 
flushing or use an approved flushing compound. If 
necessary, refer to the flushing procedures in this 
Section. 


Refill the system with equal parts of water and anti- 
freeze coolant meeting Ford specifications. Use 
Peak Universal Formula ESE-M97B44-A (E2FZ- 
19549-A), or equivalent. Fill to the MAX mark in the 
expansion tank and install the pressure cap only to 
the first stop (non-pressurizing). Start the engine 
and run at fast idle only until the radiator upper hose 
feels warm, indicating the thermostat has opened. 
Then stop the engine. Check the coolant level in the 
expansion tank and add coolant mixture if required 
to restore the level to the "MAX"! mark. Fully install 
the pressure cap on the expansion tank. 





EXPANSION 











Cooling System Flushing 


When replacing coolant because of excessive rust 
or dirt, the system should be vigorously flushed to 
break up and remove deposits of sludge, rust, and 
foreign matter. 


CAUTION: Do not use caustic cleaning solutions 
or copper/brass radiator cleaning agents on 
aluminum radiators. Internal cleaning. of the 
aluminum tubes can only be done with sonic 
cleaning equipment. 


Radiator and Engine Flush—if close-circuit 
pressure flushing equipment is not available, the 
cooling system may be reveree-prossure flushed 
with plain water as follows: 


1.. Drain the cooling system, remove the 
thermostat and reinstall the thermostat housing 
on the cylinder head. If necessary, refer to 
Section 27-03 for thermostat removal 
Procedure. 


2. Disconnect the radiator vent hose from the 
expansion tank and plug the end of the hose. 
(Manual transmission only.) 


3. Disconnect the radiator fill tube (expansion tank 
to radiator) from the nipple below the lower 
hose connection. Plug or cap the nipple. 
(Manual transmission only.) 


4. Disconnect the heater bypass supply line trom 
the bypass nipple on the thermostat housing. 
Plug or cap the nipple. 


5. Disconnect the bypass loop return line from the 
water pump and plug or cap the water pump 
nipple. 


6. Disconnect the intake manifold outlet hose 
from the manifold nipple and plug or cap both 
nipple and hose. 


7. Disconnect the turbocharger cooler line from 
the block water jacket outlet and plug or cap the 
block fitting and the connecting hose. 


8. Disconnect the radiator lower hose from the 
radiator and position the hose to drain clear of 
the vehicle. 
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9. Connect a high-pressure hose to the radiator 
lower hose outlet. Back flush the radiator and 
engine until water runs clear out of the radiator 
lower hose. Turn water on and off several 
times, pulsing the flow to help break loose 
sludge deposits. 

CAUTION: Flushing water flow must be limited 

so that pressure inside the radiator does not 

exceed 138 kPa (20 psi). 

10. When the system drains clear, unplug the 
radiator vent hose. When water flows clear from 
the hose, re-plug it. (Manual transmission only.) 
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———-> FLUSHING FLOW DIRECTION 


@ DISCONNECT AND CAP OR PLUG 
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11. 


RADIATOR/ENGINE BACK FLUSH 
RADIATOR 









0 
RADIATOR FILL TUBE 
RADIATOR LOWER HOSE 


THERMOSTAT 


TURBOCHARGER 
COOLER LINE 


BLOCK WATER 
———>_ NORMAL FLOW DIRECTION JACKET OUTLET 


. Before reconnecting the cooling system hoses 


Also, run water into the expansion tank and 
verify that it drains freely out the radiator fill tube 
connecting hose at lower left. (Manual 
transmission only.) 


disconnected for the radiator and engine back- 
flush procedure, the heater bypass loop must 
be back-flushed separately to prevent loosened 
sediment from lodging in the heater core or oil 
cooler. 


BYPASS LOOP 
RETURN LINE 












HEATER 
VALVE 
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COOLING SYSTEM FLUSHING (Continued) 7. Similarly, unplug the turbocharger cooling 
loop connecting hose to back-flush the 
cooler. Pinch the bypass line drain hose if 
necessary to Initiate cooler back flow. Re- 


plug the cooler connecting hose. 


Bypass Loop Back Flush—Back-flushing the 
bypass loop, including heater core and oil 
cooler, has to be a separate operation to get the 
required flow, opposite to that of normal opera- 
tion. 


8. Unplug the bypass line vent hose and pinch 
off the drain connection to verify that the 
vent hose is clear and unobstructed. Also, 
with automatic transmission, unplug the 
coolant return hose for flow check. 


1. Install and clamp a garden hose female end 
fitting in the bypass loop return hose, 
disconnected from the water pump nipple. 


2. Connect a drain hose or piece of pipe to the 
heater bypass line hose, disconnected from 
the thermostat housing bypass nipple. 
Position the drain line to discharge clear of 


the vehicle. 9. Shut off the flushing water supply and 
remove the adapters, caps, and plugs 
installed for the flushing operation. Recon- 
. Disconnect the bypass line vent hose from nect all cooling system connections, tight- 
the expansion tank and plug the end of the ening all hose clamps to 2.5 to 3.5 N-m (22 
hose. Also, on automatic transmission vehi- to 31 Ib-in.). 
cles, disconnect and plug the coolant re- 
turn line. 
. Disconnect the vacuum line from the heater 
valve to be sure the valve is open for full 10. Install the thermostat with a new housing 


flow through the heater core. gasket. If necessary, refer to Section 27-03 


for thermostat installation. 


. Connect a garden hose to the hose fitting in 
the bypass return hose and flush the oil 
cooler and heater core circuit until the drain 
water runs clear. Pulse the flow by turning 
the water on and off several times. Allow 
full flow for approximately five minutes. 


11. Refill cooling system with approved anti- 
freeze coolant mixture. If necessary, refer 
to coolant replacement procedure in this 

section. 

. Before turning off the water, unplug the end 

of the intake manifold hose and make sure 
clear drain water flows out of it. If neces- 
sary, pinch off the bypass line drain hose to 
increase pressure in the bypass loop. 
Replug the manifold hose when it drains 
clear. 
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COOLING SYSTEM FLUSHING (Continued) 


42. With cooling system warmed up and pres- 
surized, inspect all system connections for 
leaks and tighten as necessary. 






COOLANT 
RETURN LINE 
(AUTO TRANS.) 










HIGH PRESSURE.= 
FLUSH IN * 


ol 
COOLER 







TURBOCHARGER 
COOLING LOOP 









HEATER 


———> _ NORMAL FLOW DIRECTION 


— — > FLUSHING FLOW DIRECTION 
8 DISCONNECT AND CAP OR PLUG FOR FLUSHING 


NEN ER VACUUM LINE 


CONNECTION 


02244. 





27-01-11 COOLING SYSTEM—DIAGNOSIS 27-01-11 


ee EEEEEEEIEInne 


DIAGNOSIS CHARTS 





COOLING FAN 


Cooling Fan System Check 


Ee 


CHECK RESULTS ACTION 







SYSTEM CHECK 1 
Turn ignition switch to POSITION 
Il (RUN) and turn A/C switch to 
ON position. 





Engine fan runs. System is operating properly. 














Engine fan does not run. Refer to Diagnostic Condition 1. 


NOTE: Engine does not have to 
be running. 


SYSTEM CHECK 2 





Make sure A/C switch is in O Engine and A/C fans run. System is operating properly. 
(OFF) position. Run engine until 
coolant temperature reaches Engine fan runs but A/C fan Refer to Diagnostic Condition 2. 


122°C 3°C (221°F £6°F). does not. 






NOTE: If necessary, partially Refer to Diagnostic Condition 3. 
block air flow through radiator to 
increase coolant temperature to 


122°C +3°C (221°F +6°F). 


Engine cooling fan does not 
run but A/C fan does. 


AIG and engine fans do not 
run. 














Refer to Diagnostic Condition 4. 





SYSTEM CHECK 3 


Disconnect wire from engine 
coolant temperature switch and 
connect A/C gauge set. Set A/C 
controls for maximum cooling 
and open the vehicle doors. 


Engine fan runs when A/C System is operating properly. 
switch is turned ON. A/C fan 
comes ON when AIC high side 
pressure reaches 175 kPa 

(254 psi). 

A/C fan does not come on at Proceed to Diagnostic Condi- 
specified pressure. tion 5. 





NOTE: If necessary, partially 
block air flow over condenser to 
increase high side pressure to 
175 kPa (154 psi). 


Start engine, bring to normal 
Operating temperature, and curb 
idle. 
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CHECK 


COOLING FAN 


Diagnostic Condition 1. Engine Cooling Fan Does Not Operate with A/C Switch 


RESULTS ACTION 





CIRCUIT CHECK 1.1 


Turn ignition switch to Position I! 
(RUN) and turn A/C switch to ON 
position. 


CIRCUIT CHECK 1.2 
Check fuse link at fan relay. 


CIRCUIT CHECK 1.3 


Disconnect wiring connector at 
engine fan, turn ignition switch 
to Position |] (RUN) and turn A/C 
switch to ON position. 


Using a voltmeter, check for bat- 
tery voltage at motor feed ter- 


CIRCUIT CHECK 1.4 


Connect a jumper wire from 
engine fan ground wire terminal 
(brown-black stripe) to a clean 
chassis ground, turn ignition 
switch to Position Il (RUN) and 
turn A/C switch to ON position. 





Engine fan runs. System is operating properly. 
ee E 


Proceed to Circuit Check 1.2. 


Turn ignition and A/C switches 
off. 


Engine fan does not run. 





Replace fuse link and check for 
shorts to ground In circuits 
54-31 and 54-31A. 


Proceed to Circuit Check 1.3. 


Fuse link open. 


Fuse link OK. 


| 


Battery voltage measured. Proceed to Circuit Check 1.4. 
lee 


Battery voltage not measured. Proceed to Circuit Check 1.5. 


Connect engine fan wiring. 


Turn ignition and A/C switches 
off. 


minal (black-red stripe). 
eee es 


Engine fan does not run. Replace fan motor. 


Repair open in motor ground 
circuit. 


Engine fan runs. 





Remove jumper wire. 


Turn ignition and A/C switches 
off. 
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Diagnostic Condition 1: Engine Cooling Fan Does Not Operate with A/C Switch (Cont'd) 


CHECK 


CIRCUIT CHECK 1.5 


Using a voltmeter, check for 
battery voltage at engine fan 
relay motor feed terminal (black- 
red stripe), turn ignition switch to 
Position il (RUN) and turn A/C. 
switch to ON position. 


CIRCUIT CHECK 1.6 


Using a voltmeter, check for 
battery voltage at engine fan 
relay battery terminal (red). 


CIRCUIT CHECK 1./ 


Using a voltmeter, check for 
battery voltage at engine fan 
relay coll terminal (black-white 
stripe), turn ignition switch to 
Position Il (RUN) and turn A/C. 
switch to ON position. 





CIRCUIT CHECK 1.8 


Connect a jumper wire from 
engine fan relay ground terminal 
(brown-black stripe) to a clean 
chassis ground, turn ignition 
switch to Position Il (RUN) and 
turn A/C switch to ON position. 


COOLING FAN 


RESULTS 


Battery voltage measured. 


Battery voltage not measured. 


Battery voltage not measured. 


Battery voltage measured. 


Battery voltage not measured. 


Battery voltage measured. 


Engine fan does not run. 


Engine fan runs. 


ACTION 


Repalr open in circult from 
relay to motor. 


Proceed to Circuit Check 1.6. 


Turn ignition and A/C switches 
off. 


Repair open in engine relay 
battery feed wire. 


Proceed to Circult Check 1.7. 


Proceed to Circuit Check 1.9. 
Proceed to Circuit Check 1.8. 


Replace engine fan relay. 


Repair open in engine fan relay 
ground circuit. 
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DIAGNOSIS CHARTS 
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COOLING FAN 


Diagnostic Condition 1: Engine Cooling Fan Does Not Operate with A/C Switch (Cont'd) 


CHECK RESULTS ACTION 






CIRCUIT CHECK 1.9 


Using a voltmeter, check for bat- 
tery voltage at A/C switch 
engine fan relay terminal (buss 
bar with black-white stripe wire), 
turn ignition switch to Position I! 
(RUN) and turn A/C switch to ON 
position. 













Battery voltage not measured. Proceed to Circuit Check 1.10. 


Battery voltage measured. Repair open in wire from A/C 
switch to engine fan relay. 
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Diagnostic Condition 2: Engine Cooling Fan Operates with Engine Coolant Temperature above 
122°C +3°C (221°F +6°F) but A/C Fan Does Not Operate 





CHECK RESULTS ACTION 













CIRCUIT CHECK 2.1 


With engine coolant temperature 
at 122°C 13°C (221 °F 46°F), 
AIC and engine cooling fans 
should operate. 


AIC fan comes on at specified System is operating properly. 
coolant temperature. 





AIC fan does not come on. Proceed to Circuit Check 2.2. 





CIRCUIT CHECK 2.2 
Check fuse link at A/C fan relay. 







Fuse link open. Replace fuse link and check for 
shorts to ground in circuit 54-31 
and 54-31A. 


Fuse link OK. Proceed to Circuit Check 2.4. 











CIRCUIT CHECK 2.3 


Connect jumper wire from battery 
positive terminal to motor con- 
nector battery terminal (black-red 
stripe) and connect jumper wire 
from motor connector ground 
terminal to a clean chassis 
ground (brown). 


Replace motor. 
Proceed to Circuit Check 2.4. 


AIC fan does not run. 






AIC fan runs. 


Remove jumper wires. 
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COOLING FAN 


Diagnostic Condition 2: Engine Cooling Fan Operates with Engine Coolant Temperature above 


122°C +3°C (221°F +6°F) but A/C Fan Does Not Operate (Cont'd) 





CHECK 


CIRCUIT CHECK 2.4 


Using a voltmeter, check for bat- 
tery voltage at A/C fan relay 
motor terminal (black-red stripe) 
and turn ignition switch to Posi- 
tion II (RUN). 


CIRCUIT CHECK 2.5 


Connect jumper wire from A/C fan 
relay coll ground terminal (brown- 
black stripe) to a clean chassis 
ground and turn ignition switch to 
Position Il (RUN). 


CIRCUIT CHECK 2.6 


Using a voltmeter, check for bat- 
tery voltage at A/C fan relay bat- 
tery terminal (red). 


CIRCUIT GHECK 2.7 


Using a voltmeter, check for bat- 
tery voltage at A/C fan relay coil 
feed terminal (black-yellow and 
red stripe) and turn ignition switch 
to Position II (RUN). 


CIRCUIT CHECK 2.8 


Using a voltmeter, check for bat- 
tery voltage at A/C fan relay coil 
feed terminal (black-yellow and 
red stripe) and turn ignition switch 
to Position |! (RUN). 





RESULTS 


Voltage measured. 


Voltage not measured. 


AIC fan runs. 


AIC fan does not run. 


Voltage not measured. 


Voltage measured. 


Voltage measured. 
Voltage not measured. 


Battery voltage measured. 


ACTION 


Repair open in wire from relay 
to motor. 


Proceed to Circuit Check 2.5. 
Remove jumper wire at A/C 
pressure switch. 


Turn ignition switch off. 


Repair open in wire from relay 
to pressure switch. 


Leave jumper wire connected 
and proceed to Circuit Check 
2.6. 


Turn ignition switch off. 


Repair open in A/C relay bat- 
tery feed circuit. 


Proceed to Circuit Check 2.7. 
Turn ignition switch off. 


Replace A/C fan relay. 


Proceed to Circuit Check 2.8. 


Turn ignition switch off. 


Repalr open in wire from A/C 
switch to A/C fan relay. 


After making this repair, A/C. 


fan should operate. 
€02179.06 
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DIAGNOSIS CHARTS 


—_—— ————————————— 


CHECK 


CIRCUIT CHECK 3.1 


With engine coolant temperature 
above 122°C + 3°C (221 °F + 6°F), 
engine cooling and A/C fans 
should both operate. 


CIRCUIT CHECK 3.2 


Connect a Jumper wire from 
temperature/pressure relay 
ground terminal (brown-black 


CIRCUIT CHECK 3.3 


Using a voltmeter, check for bat- 
tery voltage at temperature/pres- 
sure switch relay coll terminal 
(rad-yallow stripe). 


CIRCUIT CHECK 3.4 


Using a voltmeter, check for bat- 
tery voltage at temperature/pres- 
sure relay battery terminal (buss 
bar with red-blue stripe wire). 


CIRCUIT CHECK 3.5 


Connect a Jumper wire from the 
temperature/pressure relay 
ground terminal (brown-black 


Using a voltmeter, check for bat- 
tery voltage at engine fan relay 
coll terminal (black-yellow and 
ted stripe). 





stripe) to a clean chassis ground. 


stripe) to a clean chassis ground. 


COOLING FAN 


Diagnostic Condition 3: Engine Cooling Fan Does Not Operate with Engine Coolant Temperature above 
422°C +3°C (221°F + 6°F) but A/C Fan Does Operate 


eee 


RESULTS 


Engine cooling fan comes on 
at specifled temperature. 


Engine cooling fan does not 
come on but A/C fan comes on. 


Engine fan runs. 


Engine fan does not run. 


Voltage not measured. 
Voltage measured. 


Voltage not measured. 


Voltage measured. 


Voltage not measured. 


Voltage measured. 


ACTION 


System is operating properly. 


Proceed to Circult Check 3.2, 


Repair open In wire from 
temperature/pressure relay to 
ground. 


Proceed to Circuit Check 3.3. 


Proceed to Circuit Check 3.7. 
Proceed to Circuit Check 3.4. 


Repair open In wire from 
temperature/pressure switch 
relay terminal to temperature/ 
pressure relay battery terminal. 


Proceed to Circuit Check 3.5. 


Replace temperature/pres- 
sure relay. 


Proceed to Circult Check 3.6. 
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COOLING FAN 


Diagnostic Condition 3: Engine Cooling Fan Does Not Operate with Engine Coolant Temperature above 
122°C + 3°C (221°F + 6°F) but A/C Fan Does Operate (Cont'd) 


CHECK RESULTS ACTION 









CIRCUIT CHECK 3.6 


Connect a jumper wire from 
temperature/pressure relay 
ground terminal (brown-black 
stripe) to a clean chassis ground. 














Voltage not measured. Repair open in wire from tem- 
perature/pressure switch relay 
to engine fan relay. 


After making this repair, the 
engine cooling fan should 
operate properly. 


Using a voltmeter, check for bat- 
tery voltage at engine fan relay 
coil terminal (black-yellow and 
red stripe). 





Diagnostic Condition 4: A/C and Engine Fans Do Not Operate with Engine Coolant Temperature 
above 122°C +3°C (221 °F +6°F) < 


—_—_—_—— SSS 


CHECK RESULTS ACTION 





CIRCUIT CHECK 4.1 


With engine coolant temperature AIC and engine fans come on System is operating properly. 
above 122°C +3°C (221°F +6°F), | at specified temperature. 
AIC and engine cooling fans 


should operate. AIC and engine fans do not Proceed to Circuit Check 4.2. 


come on at specified 


temperature. 
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DIAGNOSIS CHARTS 


Diagnostic Condition 4: A/C and Engine Fan Do Not Operate with Engine Coolant Temperature 

above 122°C + 3°C (221 °F + 6°F) (Cont’d) 

i 
CHECK RESULTS ACTION 





COOLING FAN 








CIRCUIT CHECK 4.2 

Disconnect wire from coolant A/C and engine fans come on. Replace engine coolant temper- 

temperature switch and connect a ature switch. 

jumper wire from wire terminal ; ea 

(brown-black stripe) to a clean AIG and engine cooling fans do Proceed to Circuit Check 4.3. 
not come on. 

chassis ground and turn ignition 

switch to Position Il (RUN). Turn ignition switch off. 


Remove jumper wire and con- 
nect temperature switch wire. 





CIRCUIT CHECK 4.3 

Check fuse links at relays. Fuse links open. Replace fuse links and check for 
shorts to ground in circuits 
54-31 and 54-31A. 


After making this repair, the 
A/C and engine fans should 
operate. 
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, DIAGNOSIS CHARTS 


CHECK 
CIRCUIT CHECK 5.1 


for proper operation of the A/C 
refrigerant system. 


Connect A/C gauge set and check 


COOLING FAN 


RESULTS 







AIC refrigerant system not 
operating properly. 

AIC refrigerant system 
operating properly. 


Diagnostic Condition 5: A/C Fan Does Not Operate When Refrigerant Pressure on High Side Reaches 
175 kPa (254 psi) but Engine Fan Operates 


ACTION 


Refer to Section 31-01 for testing 
procedures. 


Repair system and recheck 
operation of A/C fan. 


Proceed to Circuit Check 5.2. 





CIRCUIT CHECK 5.2 


Disconnect wire from engine 
coolant temperature switch, con- 
nect A/C gauge set, set A/C con- 
trols for maximum cooling and 
open the vehicle doors. 


NOTE: If necessary, partially 
block airflow over condenser to 
increase high side pressure to 
175 kPa (254 psi). 









Engine fan comes on with A/G 
switch and A/C fan comes on 
when high side refrigerant 
pressure reaches 175 kPa 
(254 psi). 


AIC fan does not come on 
when high side pressure 
reaches 175 kPa (254 psi). 


System is operating properly. 


Proceed to Circuit Check 5.3. 


Connect coolant temperature 
switcn wie. 





CIRCUIT CHECK 5.3 


Connect a Jumper wire from A/C 
pressure switch ground terminal 
(yellow-red stripe) to a clean 
chassis ground and turn ignition 
switch to Position II (RUN). 


CIRCUIT CHECK 5.4 


Connect a jumper wire from A/C. 
fan relay coil ground terminal 
(brown-black stripe) to a clean 
chassis ground and turn ignition 
switch to Position II (RUN). 








AIC fan comes on. 
AIC fan does not come on. 


AIC fan comes on. 


Replace A/C pressure switch. 
Proceed to Circuit Check 5.4. 


Turn ignition switch off. 


Remove jumper wire. 


Repair open in wire from AIC 
fan relay to A/C pressure 
switch. 

After making this repair, the 
A/G fan should operate. 
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SECTION 27-02 Drive Belts 








SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS: DRIVE BELT APPLICATION ........0+eseeeeee 27-02-5 
A/C Compressor Drive Belt Tension . «+ 27-02-4 REMOVAL AND INSTALLATION 
Alternator Drive Belt Tension .. +» 27-02-3 A/C Compressor Drive Belt... + 27-02-5 





DESCRIPTION ...... wee eeeeee «+ 27-02-1 Alternator Drive Belt...... + 27-02-5 








DESCRIPTION 





A matched set of cogged V belts drives the water 
pump, alternator, and power steering pump. 


1985 MANUAL TRANSMISSION 
BELT ARRANGEMENT 





1985 AUTOMATIC TRANSMISSION 
AND ALL 1986 AND 1987 
MODEL BELT ARRANGEMENT 


2902.8 
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DESCRIPTION (Continued) 





The A/C compressor is separately driven by asingle noise complaint or improper accessory operation 
conventional V belt. {alternator will not charge, etc.). Also, overtightening 
the accessory drive belts will place an unnecessary 
load on the accessory bearings. 


Belts must be properly adjusted at all times. Loose- 
fitting belts will result in slippage which may cause a 





1985 AUTOMATIC TRANSMISSION APPLICATIONS 1985 MANUAL TRANSMISSION APPLICATIONS 
1986 ALL 
1987) ALL 

2903-0 
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ADJUSTMENTS 


Drive Belts 


27-02-3 





Alternator Drive Belt Tension 
SPECIAL SERVICE TOOLS REQUIRED: 
T63L-8620-A Belt Tension Gauge 


NOTE: If the drive belts have been in service for 
some time, inspect them before attempting an 
adjustment. Conditions requiring drive belt 
replacement are excessive wear, severe glazing, 
frayed cords, cracks, or oil contamination. Minor 
cracks in the back of the belt are considered 
acceptable. 


1. Inspect the condition of the drive belts. 


2. Loosen the belt adjuster pivot bolt and adjuster 
nut at the alternator. 


ADJUSTER 
NUT 





02187 a 











3. Adjust the tension of the belts, using Belt 
Tension Gauge T63L-8620-A, or equivalent, 
and the following specifications: 


New Belts (no run time): 55 to 75 Kg (120 to 160 
Ib). 


Used Belts (more than 10 minutes of run time): 
50 to 60 Kg (110 to 130 Ib). 





Me THE FRONT/ 


HOUSING / a) 2185-8 


NOTE: When adjusting a cogged V belt of this type, 
position the tensioner on the longest accessible 
span with the gauge finger between two of the cogs. 








BELT 
TENSION 
GAUGE 
T63L-8620-A 


POSITION 
>. FINGER 
BETWEEN 
coGs 


02189-8 
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ADJUSTMENTS (Continued) 


Drive Belts 


27-02-4 





4. Tighten the adjuster pivot bolt to 60 to 81 N-m 
(44 to 60 lb-ft) and the adjuster nut to 40 to 62 
N-m (80 to 46 lb-ft). 


NOTE: If the belt tension gauge is not available, the 
belt deflection method may be used. 


a. Press firmly on belt. 
b. Deflection should be as follows: 


* 3to 6mm (1/8 to 1/4 in.) for belts spanning less 
than 300mm (12 in.). 


«@ 3 to 10mm (1/8 to 3/8 in.) for belts spanning 
more than 300mm (12 in.). 





A/C Compressor Drive Belt Tension 
SPECIAL SERVICE TOOLS REQUIRED: 
T63L-8620-A Belt Tension Gauge 


NOTE: If the drive belt has been in service for some 
time, inspect it before attempting an adjustment. 
Conditions requiring drive belt replacement are 
excessive wear, severe glazing, frayed cords, 
cracks, or oil contamination. Minor cracks in the 
back of the belt are considered acceptable. 


1. Inspect the condition of the drive belt. 


2. Loosen the pivot bolts and adjuster bolt at the 
A/C compressor. 





PIVOT 


BOLTS \ 2578 














3. Adjust the tension of the belt, using Belt 
Tension Gauge T63L-8620-A, or equivalent, 
and the following specifications: 


en Belt (no run time): 55 to 75 Kg (120 to 160 
Ib). 





Used Belt (more than 10 minutes of run time): 
50 to 60 Kg (110 to 130 Ib). 





WEDGE PRY 


y 
\\ 
RIB IN BRACKET ~ 


BAR AGAINST 


02192-8 





4. Tighten the pivot bolts and the adjuster bolt to 
60 to 81 N-m (44 to 60 Ib-ft). 


NOTE: If the belt tension gauge is not available, the 
belt deflection method may be used. 


a. Press firmly on belt. 
b. Deflection should be as follows: 


© 3to6mm (1/8 to 1/4 in.) for belts spanning less 
than 300mm (12 in.). 


e 3 to 10mm (1/8 to 3/8 in.) for belts spanning 
more than 300mm (12 in.). 
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Drive Belts 


27-02-5 
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REMOVAL AND INSTALLATION 





A/C Compressor Drive Belt 
Removal 


Loosen the drive belt adjusting bolts at the A/C 
compressor, rotate the compressor toward the 
engine, and remove the drive belt. 


Installation 
ts 


Position the drive belt over the pulley on the 
crankshaft (or water pump as appropriate) and 
A/C compressor. 

Adjust the tension of the belts, using Belt 
Tension Gauge T63L-8620-A, or equivalent. If 
necessary, refer to the procedure in this 
Section. 


Tighten the pivot and adjuster bolts to 60 to 81 
N-m (44 to 60 lb-ft). 








Alternator Drive Belt 
Removal 
1 


Remove the A/C compressor drive belt. Jf 
necessary, refer to the procedure in this 
Section, 


2. Loosen the drive belt adjusting bolts at the 
alternator, rotate the alternator downward, and 
remove the drive belts. 

Installation 


NOTE: If new belts are being installed, they must be 
replaced as a matched set. 


a 


Position the drive belts over the pulleys on the 
crankshaft, alternator, water pump, and power 
steering pump. 


Adjust the tension of the belts, using Belt 
Tension Gauge T63L-8620-A, or equivalent. If 
necessary, refer to the procedure in this 
ection. 


Tighten the adjuster pivot bolt to 60 to 81 N-m 
(44 to 60 lb-ft) and the adjuster nut to 40 to 62 
N-m (80 to 46 lb-ft). 


Install the A/C compressor drive belt. If 
necessary, refer to the procedure in this 
Section. 








DRIVE BELT APPLICATION 









APPLICATION 





FORD SERVICE PART 





MOTORCRAFT 











Alternator/Power Steering 


Air Conditioning Compressor 











E3TZ.8620-N 


E6PZ-8620-8 





JB-546-L 


CV7157-A, 
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Cooling System 
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SECTION 27-03 Cooling System 
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DESCRIPTION AND OPERATION 
Air Dam... + 27-03-3 
Cooling Fan . + 27-03-2 
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DESCRIPTION AND OPERATION (cont'd,) 
Thermostat... 
Water Pump 

REPAIRS 
Cleaning ... 
Leak Repair 
Leak Testing . 


PAGE 
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DESCRIPTION AND OPERATION 





Cooling System 


In addition to basic cooling system components— 
tadiator, water pump, thermostat and fan—the 
XRATi cooling system also includes an expansion 
tank, overflow recovery bottle, air bleed vent lines, a 
water-jacketed intake manifold, engine oil cooler, 
automatic transmission oil cooler (in vehicles so 
equipped), a turbocharger cooling loop, vacuum- 
operated heater valve and a low-coolant warning 
sensor. 


Coolant circulation is by conventional centrifugal 
pump, discharging into the front of the engine block 
and driven by the crankshaft pulley through dual 
V-belts which also ‘drive the alternator and power 
steering pump. 


There is no radiator cap, as such, because the 
system fill and preeeuro cap io located on the 
expansion tank, mounted just ahead of the right 
shock tower. High-level vent lines connect the 
engine, and the radiator in vehicies equipped with 
manual transmission, to the expansion tank to 
provide automatic bleeding action and prevent air 
irom being trapped in the system. 
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DESCRIPTION AND OPERATION (Continued) 





A thermostat bypass circuit routes part of the 
coolant flow through the heater core, oil cooler and 
manifold jacketing. When the engine is cold and the 
thermostat closed, this circuit is the primary flow 
path, distributing combustion heat throughout the 
engine for quick, uniform warmup. As the coolant 






reaches operating temperature the thermostat 
opens to route enough of the coolant flow through 
the radiator to limit coolant temperature to the 
operating value of the thermostat, but does not cut 
off the bypass flow through the heater and oil cooler. 












The cooling fan is separately driven by an electric 
motor controlled by coolant temperature. A 
thermostatic switch in the intake manifold water 
jacket closes to actuate the fan whenever coolant 
temperature reaches 210°F (98°C). 


WARNING: STAY CLEAR OF THE COOLING FAN, 
SINCE INCREASED COOLANT TEMPERATURE 
MAY CAUSE IT TO START AT ANY TIME, EVEN 
WITH THE IGNITION SWITCH OFF. 


NOTE: A detailed description of the electric cooling 
fan and related service procedures can be found in 
Section 27-10. 





wafer 
COOLED 
TURBOCHARGER 
EXPANSION NOTE: MANUAL 
TANK TRANSMISSION 
SHOWN, AUTOMATIC 
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Cooling Fan 
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Radiators 


The radiators are a crossflow type with plastic end 
tanks. Core material and system connections differ 
depending on transmission equipment. With manual 
transmission, a copper/brass core is used, with two 
auxiliary hose connections to the expansion tank in 
addition to the main inlet and outlet hose 
connections to the shalne. These auxiliary 
connections admit coolant from the expansion tank 
to the bottom of the radiator, and bleed air from the 
top back to the expansion tank, to keep the radiator 
full of coolant at all times. The manual transmission 
radiator does not include an integral drain valve, and 
an external drain cock is incorporated in the fill tube 
from the expansion tank to the bottom of the 
radiator. 


RADIATOR FROM MANUAL 
TRANSMISSION EQUIPPED VEHICLE 


VENT 
HOSE 
FITTING 








RADIATOR 
INLET 
HOSE 






= TAZ FITTING 
RADIATOR 
HOSE FITTING qi 
i 







RADIATOR COOLING 
FILL TUBE FILLTUBE SYSTEM 
HOSE FITTING DRAIN 


A2227-8 


In automatic transmission equipped vehicles, an 
aluminum-core radiator is used, with the inlet hose 
fitting located higher in the right end tank. Air 
entrapment is minimal, and air bleed and fill 
connections are not required to keep the radiator 
full. The automatic transmission radiator includes an 
integral drain valve at the bottom of the right end 
tank, and a transmission oil cooler mounted in the 
left end tank. This threaded plug has arecessed ''x'' 
in the face to accept a large screwdriver or other flat 
bladed tool. To drain the coolent from the vehicle's 
radiator, remove the drain valve from the radiator. 











Radiator disassembly is not recommended, since 
radiator parts are not serviced separately. 


RADIATOR FROM AUTOMATIC 
TRANSMISSION EQUIPPED VEHICLE 


RADIATOR INLET 
HOSE FITTING 


0 


ee 














‘AUTO. TRANS. 
SOIL COOLER = 
7. CONNECTIONS. 

(_———— 


DRAIN VALVE 
= 


RADIATOR OUTLET 


HOSE FITTING Sak 





———————— 


Air Dam 


Also included In the cooling system is a flexible air 
deflector, or dam, mounted on the frame front 
crossmember to increase cooling air flow through 
the radiator. This deflector must not be left off as 
cooling system performance would be impaired. 
Care should be exercised in hoisting, jacking or 
towing the vehicle to avoid damaging the deflector, 
and, if it is cut, torn or incomplete, it should be 
replaced. 


FRONT 








A2229-A 
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—_ 
Radiator 
Removal 


1. Remove the cooling system pressure cap from 
expansion tank filler neck. If the system is hot 
and pressurized, be careful to release pressure 
before fully opening it. 








' 
“COOLING SYSTEM 


PRESSURE CAP atoss6 


WARNING: NEVER REMOVE THE RADIATOR 
CAP UNDER ANY CONDITIONS WHILE THE 
ENGINE IS OPERATING. FAILURE TO FOLLOW 
THESE INSTRUCTIONS COULD RESULT IN 
ENGINE AND/OR PERSONAL INJURY. TO 
AVOID HAVING SCALDING HOT COOLANT OR 
STEAM BLOW OUT OF THE RADIATOR, USE 
EXTREME CARE WHEN REMOVING THE CAP 
FROM A HOT RADIATOR. WAIT UNTIL THE 
ENGINE HAS COOLED; THEN, WRAP A THICK 
CLOTH AROUND THE RADIATOR CAP AND 
TURN IT SLOWLY TO THE FIRST STOP. STEP 
BACK WHILE THE PRESSURE IS RELEASED 
FROM THE COOLING SYSTEM. WHEN YOU ARE 
SURE ALL THE PRESSURE HAS BEEN 
RELEASED, PRESS DOWN ON THE CAP (STILL 
WITH A CLOTH), TURN AND REMOVE IT. 








2. Disconnect the radiator upper hose from the 
radiator inlet. On manual transmission 
equipped vehicles, disconnect the radiator vent 
hose. 


RADIATOR 
VENT HOSE 
(MANUAL 
TRANSMISSION 
ONLY) 






ills] 

CLD RADIATOR 

<7? NENT HOSE 
ve 


| 02230.4 








3. Remove two nuts securing the radiator upper 
frame to the engine compartment front panel. 


RADIATOR UPPER 
FRAME MOUNTING STUDS 






WIRING 
HARNESS 
CONNECTOR 
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REMOVAL AND INSTALLATION 






























RADIATOR 
Removal (Continued) 


4.On automatic transmission equipped 
vehicles, disconnect the transmission cool- 
er supply line. 


5. Disconnect the cooling fan wiring harness 
connector and cut the harness routing strap 
at the connector to free the fan wires. 


6. Raise the vehicle and drain the cooling sys- 
tem. On manual transmission equipped vehi- 
cles, the drain valve is located in the center 
of the radiator fill tube, which runs along the 
bottom of the radiator. On automatic trans- 
mission equipped vehicles, the drain valve is 
at the bottom of the radiator right end tank. 


NN 


On manual transmission equipped vehl- 
cles, release the fill tube brackets from the 
bottom edge of the radiator by removing 
two screws. Disconnect the fill tube con- 
necting hose from the bottom of the radia- 
tor left end tank. 









RADIATOR 
FILL HOSE 2251-4 


8. Disconnect the radiator lower hose and if 
equipped, the transmission cooler return 
line. 

TRANSMISSION 
COOLER 


RADIATOR 
LOWER 
HOSE ABABE-A 


9. Remove the screws securing the radiator 
end tank mounting brackets to the vehicle 


frame side rails. Nota the Insulating bush- 
Ings and washers above and below each 
bracket. Tip the radiator clear of the upper 
frame mounting studs and lower It out of 
the vehicle. 


INSULATING BUSHINGS 


RADIATOR 
MOUNTING 
SCREW 
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RADIATOR =| 4. Connect the radiator lower hose and, If 
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Removal (Continued) 


10. If necessary, the electric cooling fan can be 


Installation 


1. 


x 


. Install the radiator mounting screws from 


removed from the radiator by removing the 
attaching screws and pulling the fan out of 
the lower retaining clips. 


ATTACHING 





FAN 


RETAINING 
=~ clips 






RADIATOR 
2219-4 






If necessary, position the fan assembly on 
the radiator. Secure the top of the fan 
shroud to the core upper frame with two 
screws, tightening to 5.0 to 6.5 N-m (44 to 58 
Ib-in.). 

Be sure the insulating bushings are in posi- 
tion on the radiator studs in the engine 
compartment front panel. Position the 
tadiator from below, engaging the core up- 
per frame with the studs, and install 
washers and nuts finger-tight. 


below, through the end tank mounting 
brackets into the vehicle frame side rails 
(through spacer blocks in automatic trans- 
mission vehicles). Position insulating bush- 
ings and washers both above and below the 
brackets as the screws are installed. 
Tighten the screws to 20.5 to 25.5 N-m (15 to 
19 Ib-ft). 








equipped, the transmission cooler return 
line. 


5. On manual transmission equipped vehi- 
cles, connect the fill tube connecting hose. 
Secure the fill tube brackets to the core 
lower frame with two sheet metal screws, 
tightening to 5.0 to 6.5 N-m (44 to 58 Ib-in.). 


6. Close the radiator drain. 


7. Lower the vehicle and tighten the nuts on 
the radiator upper support studs to 8 to 12 
N-m (6 to 9 Ib-ft). 


8. Connect the automatic transmission oil 
cooler supply line, if equipped. 


9. Connect the cooling fan harness connector 
and install a new harness routing strap at 
the connector. 


COOLING FAN 
CONNECTOR 


Arowen STEERING 


PUMP PULLEY 2178.4 


10. Connect the radiator upper hose. On manu- 
al transmission equipped vehicles, connect 
the radiator vent hose. 


. Fill the system with coolant, and install the 
pressure cap. Warm up the engine to pres- 
surize the system and check for leaks. If 
necessary, refer to Section 27-01 for refill 
and test procedures. 
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WATER PUMP 


Removal 


1, Remove the pressure cap and drain the sys- 
tem. Observe precautions in removing the 
cap if the system is warm and pressurized. 


2. Release drive belt tension and disengage 
the belts. If necessary, refer to Section 
27-02. 


3. Remove four screws securing the pump 
pulley to the pump drive flange, and remove 
the pulley. 


4, Disconnect the radiator lower hose from 
the water pump inlet. If necessary, disen- 
gage the A/C compressor belt and swing 
the compressor away for access to the inlet 
hose. Also, disconnect the heater bypass 
return line hose from the pump. 


5. Remove the timing belt cover for access to 
the pump inboard mounting screw. If neces- 
sary, refer to Section 21-05 for cover removal. 


G. Remove three bolts securing tho pump to 
the front of the block, and remove the 


pump. 
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Installation 
1. 








. Carefully position the pump to align the 


. Install the timing belt cover. If necessary, 


. Connect the radiator lower hose and the by- 


. Install the drive pulley on the water pump 


. Engage the drive belts with crankshaft, 


. Close the drain valve in the radiator fill tube 
or right end tank, fill the system with cool- 
ant and install the pressure cap. Warm up 
the engine to pressurize the system and 
check for leaks, If necessary, refer to Sec- 
tion 27-01 for refill and test procedures. 


THERMOSTAT 
Removal 
4. Remove the pressure cap, observing pre- 


Scrape all traces of the old gasket from the 
mounting surfaces of pump and block. Coat 
a new gasket with Water Resistant Sealer 
B5A-19554-A, or equivalent, and place in 
position on the block, aligning the pump 
bolt holes. 


bolt holes without shifting the gasket and 
install the three pump mounting bolts, 
tightening to 19 to 28 N-m (14 to 21 Ib-ft). 


refer to Section 21-05 for cover installation. 


pass line return hose to the water pump in- 
let, tightening the hose clamps to 2.5 to 3.5 
N-m (21 to 31 Ib-in.) 


shaft flange with four screws, tightening to 
17 to 25 N-m (13 to 19 Ib-ft). 


water pump, alternator and power steering 
pump pulleys and adjust belt tension. If 
necessary, refer to Section 27-02 for belt 
tensioning. 






















cautions if system is warm and pressurized, 
to release pressure before fully opening. 
Partially drain the cooling system by open- 
ing the drain valve in the radiator fill tube 
(manual transmission) or right end tank 
(automatic transmission). While draining, 
repeatedly pinch the bypass line return 
hose, connected to the water pump inlet, 
until it noticeably softens, indicating that 
the coolant level is below the thermostat 
housing. Close the drain valve. 
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REMOVAL AND INSTALLATION 


THERMOSTAT 
Removal (Continued) 


2. Disconnect the radiator upper hose and the 
heater bypass line connecting hose from 
the thermostat housing. 

. Remove two screws securing the thermo- 
stat housing to the head, and remove the 
housing. 

4, Rotate the thermostat counterclockwise in 

the housing until free and remove it. 


5, If necessary, refer to Section 27-01 for ther- 
mostat test procedure. 


e 
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GASKET 
BOLTS (2) 








UPPER 
™* RADIATOR 
HOSE 








Installation 


1. Scrape all traces of the old gasket from the 
mounting surfaces on cylinder head and 
thermostat housing. 


2. Install the thermostat in the housing valve- 
end-first and rotate clockwise to lock in 
position. 


NOTE: When the thermostat is properly in- 
Stalled, the full width of the heater bypass outlet 
port will be visible in the housing. If the thermo- 
stat is installed improperly, partially blocking 
the port, coolant flow to the heater and oll cooler 
will be impaired. 


3. Coat a new housing gasket with Water Re- 
sistant Sealer B5A-19554-A, or equivalent, 
and position It on the cylinder head with the 
mounting screw holes correctly aligned. 


. Carefully position the thermostat housing 
to align the screw holes without shifting the 
gasket, and install the two mounting 
screws. Tighten to 19 to 28 N-m (14 to 21 
Ib-ft), 

5. Connect the radiator upper hose and the 

heater supply hose to the thermostat hous- 

Ing, and Ughten the hose clamps to 2.5 to 

3.5 N-m (21 to 31 Ib-In,), 


» 





2 


Fill the system with coolant and install the 
pressure cap. Warm up the engine to pras- 
surize the system and check for leaks. If 
necessary, refer to Section 27-01 for refill 
and test procedures. 











HEATER VALVE 


Removal 


1. Remove the pressure cap, observing pre- 
cautions if system Is warm and pressurized, 
to release pressure before fully opening. 

2. Disconnect the vacuum line at the top of 

the heater valve body to allow the valve to 

open fully, venting the heater core for 
drainage. 
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REMOVAL AND INSTALLATION 


HEATER VALVE (Continued) 


3. Partially drain the cooling system by open- 
ing the drain valve in the radiator fill tube or 
right end tank. Drain until pinching the by- 
pass line return hose at the water pump In- 
let indicates coolant has dropped below 
this level. Close the drain valve. 


4. Disconnect the inlet hose and the oil cooler 
outlet hose from the heater valve. Also, dis- 
connect the heater core connecting hoses 
at the valve. 

5. With hoses free, twist the heater valve body 
out of its mounting clip on the bulkhead 
just to the left of the battery box. 







HEATER VACUUM LINE 


VALVE, HEATER CORE 


CONNECTING HOSES 


OUTLET HOSE INLET HOSE 
TO OIL COOLER 


22234 


Installation 


1. Snap the heater valve into the spring 
mounting clip with the upper and lower 
hose nipples aligned with the heater core 
connecting hoses. Connect the hoses, 
tightening the hose clamps to 2.5 to 3.5 Nm 
(21 to 31 Ib-in.). 




















2. Connect the inlet hose to the center hose nlp- 
ple between the heater core connections and 
connect the oll cooler outlet hose to the re- 
maining hose nipple. Tighten the hose 
clamps to 2.5 to 3.5 N-m (21 to 31 Ib-in.). 


3. Connect the vacuum hose to the fitting on 
top of the heater valve. 

4, Fill the system with coolant and install the 

pressure cap. Warm up the engine to pres- 

surize the system and check for leaks. If 

necessary, refer to Section 27-01 for refill 

and test procedures. 


OIL COOLER 





If necessary, refer to Section 21-05 for oil cooler 
service procedures. 





REPAIRS 


CLEANING 


The aluminum core can be cleaned externally 
with a soft bristle brush, warm water and a mild 
household liquid detergent. Then rinse with 
clear water. 


Install steel or brass plugs in the transmission 
oll cooler fittings before cleaning and keep them 
installed during the entire service operation. 


CAUTION: Do not use caustic cleaning solu- 
tions or copperibrass radiator cleaning agents 
on aluminum radiators. Internal cleaning of the 
aluminum tubes can only be done with ultra- 
sonic cleaning equipment. 
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REPAIRS 


LEAK TESTING 


Clean the radiator before leak testing to pre- 
vent contaminating the test tank. Then, leak 
test the radiator in clean water with 20 psi air 
pressure. Do not leak test an aluminum radiator 
in the same water in which copper/brass radia- 
tors are tested. Flux and caustic cleaners may 
be present in the tank, and they will attack 
aluminum. A separate clean test tank is recom- 
mended for aluminum radiators. If conditions 
do not allow a separate tank for aluminum radi- 
ator leak testing, thoroughly clean the test tank 
each time before testing an aluminum radiator 
in the tank. 


————————— 


LEAK REPAIR 


End Tank Leaks 

Emergency repairs can be made to the radiator 
plastic end tanks using Dow Corning 1200 
Prime Coat Clear and Dow Corning Silastic 734 
RTV. These are self-levelling, single compo- 
nent, silicone rubber materials which set to a 
durable elastic rubber at ambient temperature 
and are weather and corrosion resistant. 


Apply a thin, even coat of Dow Corning 1200 
primer, using a brush. Allow it to dry for 10 
minutes at room temperature. Apply Dow Corn- 
ing “Silastic 734 RTV” in undiluted form. Allow 
it to dry for one hour at room temperature so 
that a non-adhesive, pressure-resistant surface 
film can develop. 





End Tank Flange Leaks 


Re-press the flanges in the leak area using a 
suitable tool. If the leak persists, apply a thin, 
even coat of Dow Corning 1200 primer using a 
brush. Extend the area of application by at 
least 50 mm (2 in.) on each side of the leak area. 
Allow to dry for 10 minutes at room tempera- 
ture. Apply diluted silicone rubber (55 percent. 
Silastic 734 RTV, 45 percent Perchlorethylene 
hy weight, mixed thoroughly) with suitable tool 
(spatula, etc.). Position the radiator so as to 
prevent cement from running off repair area. 
Leave to dry for 30 minutes at room tempera- 
ture so that a non-adhesive, pressure-resistant 
surface film can develop. The setting process 


takes 24 hours. 





Transmission Oil Cooler Connection Leaks 


Check to see that the fitting nut is fully tight- 
ened. If the leak persists, apply a thin, even 
coat of Dow Corning 1200 primer using a brush. 
Allow to dry for 10 minutes at room tempera- 
ture. Apply Dow Corning “Silastic 734 RTV” in 
undiluted form around the leaking connection 
and allow it to dry for one hour. 


Radiator Core Leaks (Aluminum Core Only) 


The only approved service method for the alumi- 
num radiator core is using a two-component 
epoxy material. The materials and supplies 
necessary to service the aluminum core are: 


* EPOXI-PATCH Kit No. 6 Aluminum. Hysol 
Division of the Dexter Corporation, Olean, 
New York 14760 

* Sandpaper and/or emery paper—80 or 100 grit 

* Stainless steel wire brush No. 23151. The Mil- 
waukee Brush Manufacturing Company, 
Menominee Falls, Wisconsin 53051 

* 375 watt heat lamp 

* Methylene chloride solvent 

« Mixing card and spatulas 


1. Mark the leak(s) and dry the core with com- 
pressed air in area of leak(s). 

2. If the leak Is in the fin area of the core, 
spread the fins away from the leak before 
cleaning the area. 

3. Clean area around the leak with 80 or 100 
grit sandpaper or emery cloth and/or with a 
small stainless steel wire brush. Do not use 
wire brushes that are not stainless steel. 

4, Squeeze a bead (length) of resin Part Aona 
clean, dry, disposable flat mixing surface. 
Use uniform pressure to obtain an even 
bead. 


NOTE: Observe all cautions and warnings print- 
ed on the service material containers. 


5. Squeeze an equal length bead of hardener 
(Part B) parallel to the Part A bead. 


6. Mix Parts A and B together. 
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REPAIRS 


LEAK REPAIR 


7. Clean the area around the leak with methy- 
lene chloride. 

8. Warm the core around the leak with a 375 
watt heat lamp. Then, apply the material to 
the leak. 


. Position the 375 watt heat lamp 12 inches 
from the area and allow to cure for two 
hours. Do not position the heat lamp closer 
to the service area than 12 inches. Do not 
use a heat gun or overheat the material. 


. When the service area is cured, leak test 
and paint the area (if required). 
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DESCRIPTION 





The electric engine cooling fan is mounted on the 
left side of the radiator core in the engine 
compartment. An electric A/C fan is mounted on the 
tight side of the A/C condenser which is mounted 
directly in front of the radiator. The offset 
arrangement of the fans sets up a ‘push-pull’ air 
flow over the radiator core fins. When the A/C fanis 
operating, air is "pushed'' through and over the 
radiator core cooling fins. When the engine cooling 
fan is operating, air is ''pulled'’ through the radiator. 
This dual fan arrangement allows cooling 
requirements to be tailored to heat loads generated 
by the engine and air-conditioning systems. 


The fans will operate separately or in tandem 
depending on engine coolant temperature, A/C 
usage and A/C high side pressure. 


The engine cooling fan will operate under two 
conditions: 


« Engine coolant temperature above 210°F 

» A/C control switch in the ON position 

The A/C fan will operate under two conditions: 
« Engine coolant temperature above 210°F 

« A/C high side pressure above 254 psi 


The engine cooling fan will operate separately 
whenever the A/C switch is in the ON position. It will 








continue to operate separately until engine coolant 
temperature reaches 210°F (46°), or A/C high-side 
pressure exceeds 254 psi. If either of these 
conditions are met, the A/C fan will join the engine 
fan to reduce the cooling system heat load. 


3 
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REMOVAL AND INSTALLATION 


Cooling Fan 





Engine Cooling Fan and Shroud Assembly 
Removal 

1. Disconnect the battery negative cable. 

2. Disconnect the cooling fan wiring connector. 






COOLING FAN 
CONNECTOR 





POWER STEERING 
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Remove the screws attaching the top of the fan 
shroud to the radiator. 


ATTACHING 
SCREWS 





RETAINING 
CLIPS 


02881 


tees 











Pull straight up on the mounting bracket to 
release the fan and shroud assembly from the 
lower attaching clips and remove from the 
vehicle. 





COOLING 
FAN/REMOVAL 


Installation 


1. 


» 


Position the fan and shroud assembly in the 
vehicle. Make sure the shroud engages the 
lower attaching clips and that the clip on the left 
side is between the beads on the shroud. 


Install the fan shroud attaching screws. 
Connect the cooling fan wiring connector. 
Connect the battery negative cable. 


Engine Cooling Fan Motor 
Removal 


RETAINING 


£ 


5 Es 


CLIP 







ATTACHING 
NUTS (3) 


FAN 


SHROUD Osa 


Remove the cooling fan and shroud assembly. 
If necessary, refer to the procedure in this 
Section. 
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REMOVAL AND INSTALLATION (Continued) 


——————————— 


2, Remove the cooling fan attaching nuts and 
temove the fan shroud. 


3. Remove the clip attaching the fan to the motor 
shaft. Remove the fan. 


Installation 


1. Position the fan on the motor shaft and install 
the retaining clip. 

2. Position the motor on the fan shroud and install 
the attaching nuts. 

3. Install the cooling fan and shroud assembly. If 


necessary, refer to the procedure in this 
Section. 





Cooling Fan Temperature Switch 
Removal 


NOTE: The cooling fan temperature switch is 
threaded into the back of the lower intake manifold. 


4. Disconnect the wiring connector at the 
temperature switch. 


2. Position a drain pan under the vehicle below the 
switch. 


3. Remove the switch. 


LOWER 
INTAKE 


MANIFOLD. 
\ 
\ vA 









WIRING 
CONNECTOR 

COOLING FAN asio70 
‘TEMPERATURE SWITCH 


Installation 

1. Wrap the switch threads with teflon tape. 
2. Install the switch. 

3. Connect the wiring connector. 

4, 


Fill the cooling system to the proper level. If 
necessary, refer to Section 27-03. 


























Engine Cooling Fan and A/C Fan Relays 
Removal 


1. The engine cooling fan and A/C fan relays are 
located in the left front corner of the engine 
compartment, near the washer solvent bottle. 
To replace a relay, the two phillips head screws, 
holding the solvent bottle must be removed, 
and the bottle positioned rearward. 


SCREW 








WINDSHIELD 
ATTACHING WASHER 
SCREW RESERVOIR 


* NOTE—LOCATED ON RIGHT FENDER APRON 
ON EARLY 1985 MODEL VEHICLES 
9530 


2. With the solvent bottle moved, the two relays 
can be removed, using a phillips screwdrivor. 
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COOLING SYSTEM DESIGN: 

« Heat exchanger radiator with electric cooling fan 

¢ Expansion tank and coolant recovery bottle 

« Pressure cap located on expansion tank 

« Vacuum actuated valve controls coolant flow through heater core 

« Engine oil cooler mounted between cylinder block and oil filter 

¢ Engine coolant flows through turbocharger to aid in cooling bearings 


eee 


RADIATOR DESIGN: 

* Crossflow, tube and fin 

¢ Plastic end tanks 

¢ Core material—Copper brass (manual transmission) 
Aluminum (automatic transmission) 


COOLING SYSTEM CAPACITY: 9.0 liters/9.5 gallons 


THERMOSTAT: Bypass type WATER PUMP: Centrifugal vane, belt driven 
Start to open at 89°C (192°F) 
Fully open at 100°C (212°F) 


STS 


TORQUE SPECIFICATIONS 








Item Nem Ib-ft 
Fan shroud to radiator core frame 5.0-6.5 44-58" 
Radiator lower mounting to frame rail 20.5-25.5 15-19 
Fill tube to radiator core frame 5.0-6.5 44-58* 
Radiator upper mounting to studs 8-12 6-9 
Water pump to cylinder block 19-28 14-21 
Water pump pulley to flange 17-25 13-19 
Thermostat housing to block 19-28 - 14-21 


*Inch-pounds 
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STARTER MOTOR DIAGNOSIS 


SECTION 28-01 STARTER MOTOR DIAGNOSIS 
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CONTENTS 


Page 


DESCRIPTION ...... ccc ese eee eee eens 1 


TROUBLESHOOTING CHART— 
STARTER MOTOR 


DIAGNOSTIC PROCEDURES 


Current Draw Test... 
Voltage Drop Test 
Starter Relay Test 
Starter Relay Pull In Winding Test 





DESCRIPTION 


The function of the starting system Is to crank 
the engine at a speed fast enough to permit the 
engine to start. Heavy cables, connectors, and 
switches are used in the starting system be- 
cause of the large amount of current required by 
the starter while It is cranking the engine. The 
amount of resistance in the starting circuit must 
be kept to an absolute minimum to provide max- 
Imum current for starter operation. Loose or cor- 


STARTER 


STARTER 





roded connections, relay contacts, or partially 
broken cables will result in siower-than-normal 
cranking speeds and may even prevent the 
starter from cranking the engine. 


If the starter motor or circult are suspected of 
causing a no-start condition, use the following 
diagnostic chart and the appropriate tests to 
isolate the problem. 


BATTERY 
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STARTER MOTOR DIAGNOSIS 
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CONDITION 


STARTER MOTOR 


TROUBLESHOOTING CHART 


POSSIBLE CAUSE 


CORRECTIVE ACTION 





Engine cranks slowly. 


Engine will not crank—starter 
relay clicks. 


Engine will not crank—starter 
relay chatters or does not click. 


1. Undercharged battery. 
2. Loose connections or 


corroded battery cables 


3. Starter motor. 


1. Undercharged battery. 


2. Loose cable connections at 
relay or starter. 


3. Starter motor. 


4. Undercharged battery. 


2. Loose cable connections or 
corroded battery cables. 


3. Starter relay circuit. 


. Check battery. Charge or 


replace. If necessary, refer to 
Section 31-01. 


. Clean and tighten cable 


connections. If necessary, 
refer to Section 31-01. 


. Refer to the starter current 


draw test in this section. 


. Check battery. Charge or 


replace. If necessary, refer to 
Section 31-01. 


. Clean and tighten cable 


connections—check wire 
strands in eyelets. Refer to 
the voltage drop tests in this 
section. 


. Repair or replace as 


required. Refer to the starter 
current draw test in this 
section. 


. Chock battery. Charge or 


replace. If necessary, refer to 
Section 31-01. 


. Clean and tighten cable 


connections. Refer to the 
voltage drop tests in this 
section. 


Refer to the starter relay 
tests in this section. 





Engine will not crank—starter 
spins. 


Engine cranks continuously with 
key off. 





1, Starter motor. 


2. Flywheel ring gear. 


4. Starter relay. 





. Remove starter and inspect 


drive. Replace as required. 


. Remove starter and inspect 


ring gear teeth (also starter 
drive pinions). Replace as 
required. 


Replace starter relay. If 
necessary, refer to Section 
28-02. 


0.520844 
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DIAGNOSTIC PROCEDURES 





oo 
NOTE: Do not operate the starter for more than 
15 seconds to prevent overheating of the motor. 


CURRENT DRAW TEST 


1, The battery must be fully charged and in 
good condition prior to performing a starter 
motor current draw test. If necessary, refer 
to Section 31-01 for battery and charging 
system diagnosis. 

2. Disconnect and ground the ignition coil sec- 
ondary wire. 

3. Connect a remote starter switch between 
the starter relay S-terminal and the battery 
positive terminal. 


4. Connect a battery-starter tester. Crank the 
engine, using the remote starter switch and 
note the voltmeter reading. 

Q 





REMOTE 
STARTER 
SWITCH 






STARTER 








STARTER 


CRANKING VOLTAGE 


BATTERY ALTERNATOR REGULATOR 





€ BATTERY 


5. With the remote starter switch off, rotate 
the carbon pile knob on the battery-starter 
tester clockwise until the voltmeter reading 
is the same as in Step 4. 


2 


|. Read the starter current draw on the am- 
meter..The current draw must be between 
150 to 250 amperes of room temperature. If 
current draw is not within specifications, 
refer to Section 28-02 for disassembly and 
component testing. 










BATTERY! 
“STARTER 
TESTER 


CURRENT DRAW AT 
CRANKING VOLTAGE (160-170 AMPS) 


BATTERY ALTERNATOR REGULATOR 


42967: 
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VOLTAGE DROP TESTS 


Test 1 


These tests are performed to determine if there 
is excessive resistance in the starter motor cir- 
cuit. Always make the voltmeter connections at 
the component wiring terminal rather than the 
cable or wiring terminal. Making a connection at 
the wiring terminal could result In false readings 
because the meter will not pick up a high resis- 
tance between the wiring connector and the 
component. 


1. Disconnect and ground the coil secondary 
wire. 





REMOTE 
STARTER 
‘SWITCH 


STARTER 
RELAY 


. Connect the voltmeter positive lead to the 


. Crank the engine and read the voltmeter. 







2. Connect a remote starter switch between 


the starter relay S-terminal and the battery 
positive terminal. 


battery positive post. Connect the voltmeter 
negative lead to the starter terminal. 


The voltmeter reading should be 0.5 volts or 
lees. If the voltage drop is higher, move the 
voltmeter negative lead to the cable terminal 
at the starter. Retest for voltage drop. If 
voltage drop is now less than 0.5 volts, clean 
the cable connection at the starter motor. If 
voltage drop is still high, perform Test 2. 





BATTERY! 
STARTER 
TESTER 










BATTERY ALTERNATOR REGULATOR 
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DIAGNOSTIC PROCEDURES 





VOLTAGE DROP TESTS (Continued) 


Test 2 


1. Connect the voltmeter positive lead to the 
battery positive terminal. Connect the volt- 
meter negative lead to the starter relay bat- 


tery terminal. 
REMOTE 
STARTER 
JE SWITCH 
STARTER 
RELAY 
aS 
(-) 
re 
STARTER = 
a1? | 
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2. Crank the engine and observe the voltmeter. 
The voltmeter reading should be 0.2 volts or 
less. If the voltage drop is high, clean the 
terminal ends. Retest and, if still high, re- 
place the cable. 


BATTERY! 
STARTER 
TESTER 





(+) 


BATTERY 














VOLTAGE DROP—0.2V MAXIMUM 
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VOLTAGE DROP TESTS (Continued) 2. Crank the engine and observe the voltmeter. 
The voltmeter reading should be 0.3 volts or 
less. If voltage drop is higher than 0.3 volts, 


Test 3 
i; clean the terminal end and retest. If the volt- 
1. Connect the voltmeter positive lead to the age drop Is still high, replace the starter 
battery positive terminal. Connect the volt- relay. 5 
meter negative lead to the starter cable at " 
the starter relay. NOTE: If the battery-to-starter motor circuit was 


above 0.5 volts and the voltmeter reading in Step 
2 is 0.3 volts or below, replace the starter relay- 
to-starter motor cable. 





REMOTE 

STARTER BATTERY/ 
SWITCH STARTER 
TESTER 






STARTER 





VOLTAGE DROP—0.3V MAXIMUM 


AATTERY ALTERNATOR REGULATOR 
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VOLTAGE DROP TESTS (Continued) 3. If the voltage drop is above 0.2 volts, move 
the voltmeter positive lead to the engine 
Test 4 ground cable and retest. If voltage drop is 
0.2 volts or less, check the starter mounting 

1. Connect the voltmeter positive lead to the bolts for looseness or corrosion. 


starter motor housing. Connect the 
4. If the voltage drop is still high, clean the 
voltmeter negative lead to battery negative negative cable connections at the battery 











terminal. F and engine block. Retest voltage drop. If still 
2. Crank the engine and observe the voltmeter high, replace the battery negative cable. 

reading. The voltage drop should be 0.2 volts 

or less. 





REMOTE 
STARTER 
SWITCH 












BATTERY! 
STARTER 
TESTER 








STARTER 








STARTER 
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DIAGNOSTIC PROCEDURES 


STARTER RELAY TEST minal to the starter relay mounting bracket. 


If the engine cranks, check the starter relay 


1, Disconnect the wiring connector from the ground at the mounting bracket or the neu- 
starter relay S-terminal and connect a wire tral safety switch and wiring. 
from the battery positive post to the 3. If the relay clicks but the starter motor does 
solenoid S-terminal. If the engine cranks, not crank, the problem Is probably in the 
the solenoid is OK. Check the neutral safety starter motor. If the relay does not click, 
switch and wiring. proceed to the starter relay pull in winding 
2. If the engine does not crank, connect a test. 


Jumper wire from the battery negative ter- 


(JUMPER 2) 






(JUMPER 1) 








STARTER 
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STARTER RELAY PULL IN WINDING TEST 
Use this test to check for shorted or open starter 
relay pull in winding. 


1, Remove the wire from the starter relay 
S-terminal. Connect an ohmmeter lead to the 


8-terminal. Connect the remaining ohmmeter 
lead to the starter relay mounting bracket. 
The ohmmeter should read 3 to 5ohms. 


2. If the starter relay resistance is higher or 
lower, replace the solenoid. 


OHMMETER 





BATTERY 
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Starter Motor Disassembly 
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DESCRIPTION 


The starter motor is mounted on the lower right 
side of the engine. 


The starter system has two electrical circuits: a 
low-current circuit and a high-current circuit. The 
low-current circuit is the control circuit. It in- 
cludes the ignition switch, starter relay, neutral 
safety switch and the necessary interconnect- 
ing wiring. The high-current circuit connects the 
starter motor to the battery positive terminal. This 
circuit uses heavy gauge cables because of the 
high-current flow required to operate the starter 
motor. 


The starter motor low-current circuit is con- 
trolled by the ignition switch. When the Ignition 
switch key is turned to Ill (START) position, bat- 
tery current will be applied to the starter relay 
“S" terminal, if the neutral safety switch con- 
tacts are closed. With an automatic transmis- 
sion equipped vehicle, the gear selector lever 
must be in PARK or NEUTRAL to close the neu- 
tral safety switch contacts, On a manual trans- 
mission, the contacts will close only when the 
gear selector switch is in neutral. The switch Is 
mounted on the left side of the automatic trans- 








mission and is operated by internal linkage. 
The manual transmission switcn Is mounted on 
the transmission extension housing and is 
operated by the gearshift lever. 


Battery current at the starter relay “S” terminal 
flows through a pull-in coil to ground. The mag- 
netic force created by the coil pulls the relay 
armature and contact disc into the closed posi- 
tion. The disc mates with two contacts in the 
relay to complete the heavy current circuit be- 
tween the battery and starter motor. 


PULLIN 


BATTERY COIL 
STARTERRELAY 9 
ww. 


IGNITION SWITCH % STARTER 


NEUTRAL START 
SWITCH 
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28-02-2 STARTER MOTOR 


DESCRIPTION 


When the starter circuit is first closed, heavy 
current flows from the battery through the 
grounded field coil. The magnetic force created 
by this current flow pulls the moveable pole 
shoe downward into the starter frame. The pole 
shoe is attached to the starter drive gear 
through a yoke and when it moves downward it 


















ARMATURE 









moves the drive gear into engagement with the 
ting gear. When the moveable pole shoe is fully 
seated, it opens the field coil grounding con- 
tacts and the starter armature begins to rotate. 
After the points are opened, a smaller hold-in 
coil creates the magnetic force needed to hold 
the moveable poleshoe in position. 


FROM STARTER RELAY 
STARTER MOTOR 
MOVEABLE ee 





pe GROUNDING 


CONTACTS 
(NORMALLY 
CLOSED) 






FIELD 
WINDING 
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JUMP STARTING 






WARNING: To avoid any possibility of injury, 
use particular care when connecting a booster 
battery to a discharged battery. 


On road service calls, connect a 12 volt booster 
battery when the starter will not crank the en- 
gine or cranks the engine very slowly. 


To avoid damage to the vehicle and battery or 
the possibility of personal injury, follow these 
instructions and precautions: 


CAUTION: Hydrogen and oxygen gases are pro- 
duced during normal battery operation. This gas 
mixture can explode if flames, sparks or lighted 
tobacco are brought near the battery. When 
charging or using a battery in an enclosed 
space, always provide ventilation and shield 
your eyes. 


Keep out of reach of children. Batteries contain 
sulfuric acid. Avoid contact with skin, eyes or 
clothing. Also, shield your eyes when working 
near the battery to protect against possible 
splashing of the acid solution. In case of acid 
contact with skin, eyes or clothing, flush imme- 
diately with water for a minimum of fifteen 
minutes. If acid is swallowed, drink large quan- 
tities of milk or water, followed by milk of 
magnesia, a beaten egg, or vegetable oil. Call a 
physician immediately. 





MAKE CONNECTIONS IN NUMERICAL 
ORDER (DISCONNECT IN REVERSE 
ORDER 4, 3, 2, 1). 








BOOSTER 
BATTERY 





DISCHARGED 
BATTERY 







MAKE SURE VEHICLES DO NOT TOUCH 
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1. Position the vehicle so that the jumper cables 
will reach, being careful that the vehicles do 
not touch. 


2. Make sure all lamps are turned off before and 
during jump start. 


3. Turn on heater blower motor to remove volt- 
age transients. 


4. Shield eyes, using safety goggles, or similar 
eye protection. 


5. Make the jumper cable connections as 
follows: 


© Connect one end of the first jumper cable 
to the positive (+) terminal of the dis- 
charged battery and the other end to the 
positive (+) terminal of the booster 
battery. 


© Connect one end of the second jumper 
cable to the negative (—) terminal of the 
booster battery and then the other end to 
a good metallic contact spot on the en- 
gine of the vehicle to be started, not to 
the negative (—) battery terminal. 


WARNING: Making the final cable connection 
could cause an electrical arc which Is made 
near the battery and could cause an explosion. 
Refer to CAUTION at the beginning of tho jump- 
starting procedure. 


« Make sure the jumper cables are not in 
the way of moving engine parts. 

¢ Start the engine of the vehicle with the 
good battery and run the engine at a 
moderate speed. 

¢ Start the engine of the vehicle with the 
discharged battery. Follow starting in- 
structions in the Owner's Guide. 


WARNING: Do not disconnect the battery of 
the vehicle to be started. Disconnecting the 
battery could damage the vehicle’s electrical 
system. 


© Leave all electrical components off and 
reduce engine speed to idle on both vehi- 
cles to prevent possible damage to the 
vehicle electrical system. 


Pe eel 
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STARTER MOTOR 
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JUMP STARTING 


6. Remove cables in the exact reverse se- 
quence. Begin by removing the cable from 
the engine of the vehicle that had the dis- 
charged battery. With the jumper cables 
disconnected, the vehicle electrical com- 
ponents can be used. 


If the starter does not crank the engine suffi- 
ciently with the booster battery attached, further 
diagnosis of the engine and starting system will 
be required. If necessary, refer to Section 28-01. 





REMOVAL AND INSTALLATION 






STARTER MOTOR 








Removal 


STARTER 
MOTOR 
TERMINAL 





BRACKET 


FR nace (TRANSMISSION 


CASE TO CYLINDER BLOCK) 









STARTER 
ATTACHING 


BOLTS J3024.0 


. Disconnect the battery negative cable. 

2. Raise the vehicle. 

3. Disconnect the starter cable at the starter 
motor terminal. 

4. Remove the bolt attaching the heat shield 

to the cylinder block. 









5. Remove the starter attaching bolts, the 
heat shield rear support bracket, brace 
(transmission case to cylinder block), and 
the starter. 


Installation 


1. Position the starter, bracket, brace, and 
heat shield. 


Install the attaching bolts and tighten to 20 


to 27 N-m (15 to 20 Ib-ft) torque. 
. Install the heat shield attaching bolt. 


. Tighten the starter support bracket at the 
starter after tightening at the cylinder 
block. 


. Connect the starter cable. 
}. Lower the vehicle. 
. Connect the battery negative cable. 















STARTER DRIVE GEAR 


Removal 


1. Remove the starter from the engine. If nec- 
essary, refer to the procedure in this section. 


2. Remove the mounting bracket from the front 
of the starter. 


MOUNTING 
BRACKET 
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REMOVAL AND INSTALLATION 






STARTER DRIVE GEAR 
Removal (Continued) 









3. Remove the drive yoke cover 


DRIVE YOKE 
VER 


93026-A, 








4, Remove the through-bolts. 


NOTE: After the through-bolts are removed, 
take care to hold the brush end plate and arma- 


ture in position. 





5. Remove the drive yoke pivot pin using a 5.5 
mm (.218 in) diameter pin punch. 


DRIVE YOKE 


DRIVE YOKE 
PIVOT PIN 


6. Remove the drive end housing, yoke return 
spring and drive yoke. 


DRIVE END 
HOUSING 


YOKE RETURN 
‘SPRING 
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REMOVAL AND INSTALLATION 












9, Remove the starter drive gear. 


STARTER DRIVE GEAR 
Removal (Continued) 


7. Remove the thrust washer and stop ring re- 
tainer from the armature shaft. 


THRUST 
WASHER 






STOP RING 
RETAINER 





S55 
fr Gc Sam 
ARMATURE on 


SHAFT 















Installation 
4. Lubricate the armature shaft splines with a 
thin coating of Lubriplate 777 or equivalent. 

9. Install the starter drive gear. 


3. Install a new stop ring using needle nose 
pliers and a hammer. 







8. Romove the drive gear stop ring using a 


combination wrench and hammer. 
Discard the stop ring. 


DRIVE GEAR 


COMBINATION STOP RING 


WRENCH 







DRIVE GEAR 
STOP RING 






NEEDLE NOSE 


PLIERS 9039-4, 
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REMOVAL AND INSTALLATION 








STARTER DRIVE GEAR 


Installation (Continued) 


4. Position the drive yoke. Make sure the drive 
yoke Is properly engaged with the starter 
drive. 





DRIVE YOKE 


STARTER 
DRIVE 4§3034-A, 


. Install the stop ring retainor and thruet 
washer. 
. Lubricate the bushing In the end housing 
with lubricant C1A2Z-19590-B, or equivalent. 
7. Install the yoke return spring and end 
housing. 


a 


@ 


go 


While holding in position install the through- 
bolts. 
Tighten the through-bolts to 6 to 8 N-m (55 
to 75 Ib-in.). 

9. Install pivot pin using a 5.5 mm (.218 in.) 

diameter pin punch. 

410. Install the drive yoke cover. 

11. Install the mounting bracket on the front of 
the starter. Do not tighten the attaching 
nuts at this time. The attaching nuts will be 
tightened when the starter is installed in 
the vehicle. 


42. Install the starter. If necessary, refer to the 
procedure in this section. 











STARTER RELAY 


Removal 


1. Disconnect the battery negative cable. 


2. Disconnect the wire connector at the start- 
er relay “S’’ terminal. 


3. Remove the starter cable attaching nuts. 
Remove the cables from the relay 
terminals. 

4. Remove the relay attaching screws and the 
relay. 


Installation 
4. Position the relay and install the attaching 
screws. 


2. Position the starter cables on the relay ter- 
minals and install the attaching nuts. 


3. Connect the wire to the ‘S” terminal. 
. Connect the battery negative cable. 
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DISASSEMBLY AND ASSEMBLY 


STARTER MOTOR 
DISASSEMBLED VIEW 


cover, 
11058 
LEVER ASSEMBLY 3 
11067) 


SPRING, 
1103 


SCREW 
POLE PIECE 
11415 


STARTER 


FRAME: 
31076 SS 
Pin é 
3891305 
ETAINER 


11223 


privé END 
HOUSING 
11130 
KIT-STARTING 
MOTOR DAIVE 


11350 ARMATURE, 


COVER scREW 
'388018-$100 


KIT-STARTING 
MOTOR CONTACT 
POINT 
sn94 


Grommet 
198120 
SPRING-BRUSH 
11088 
HOLOER-BRUSH 
11061 
INSULATOR-BRUSH 
HOLDER 


BUSHING STARTER 
DRIVE END PLATE 
11082 


BOLT-THRU 
10120 
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STARTER MOTOR 
Disassembly 


NOTE: The following disassembly procedure 
breaks the starter motor down into its major 
components and sub-assemblies. After disas- 
sembling the starter to this point, refer to the 
Component Test Chart where specific tests are 
performed to isolate a problem component. 


In some cases, further disassembly of the start- 


er may be necessary once the problem compo- 
nent is found. In such cases, refer to the neces- 


sary sub-assembly replacement procedure. 


1. Remove the mounting bracket from the 
front of the starter. 


MOUNTING 
BRACKET 


STARTER 
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DISASSEMBLY AND ASSEMBLY 


4, Remove the drive yoke pivot pin using a 5.5 
mm (.218 in.) diameter pin punch, 


STARTER MOTOR DISASSEMBLY 
Disassembly (Continued) 


2. Remove the drive yoke cover. 


DRIVE YOKE 
COVER 


DRIVE YOKE 


DRIVE YOKE 
PIVOT PIN 


5. Remove the drive end housing and yoke re- 
8. Remove the through bolto. turn spring. 


DRIVE END 
HOUSING 


YOKE RETURN 
SPRING 
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DISASSEMBLY AND ASSEMBLY 
STARTER MOTOR DISASSEMBLY 
Disassembly (Continued) 


6. Remove the drive yoke. 


DRIVE YOKE 


STARTER 
DRIVE 


7. Remove the thrust washer and stop ring re- 
tainer from the armature shaft. 


THRUST 
WASHER 


STOP RING 
RETAINER 


ARMATURE 
SHAFT 





8. Remove the brush end plate. 


9, Remove the armature. 


ARMATURE 


BRUSH 
HOLDER 
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COMPONENT TEST AND INSPECTION CHART 
STARTER MOTOR 





ARMATURE GROUND 


Connect a voltmeter and battery as 
shown. 


While holding one test lead against 
the armature core, touch each commu- 
tator segment with the other test lead. 


JUMPER LEAD. 


DO NOT CONNECT 


LEAD TO BEARING 
SURFACE 


TEST/INSPECTION RESULTS/ACTION 





If a voltage reading occurs, the armature windings are 
grounded and a new armature must be Installed. 








ARMATURE SHORTS 


Place the armature in a growler. Hold 
a thin steel strip (hacksaw blade) 
loosely on top of the armature and 
turn on the growler. Turn the armature 
until the entire armature core has 
passed under the strip. 








If a short circuit exists, the strip will vibrate when the 
shorted section passes under the strip. If the strip vib- 
rates, replace the armature. 
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COMPONENT TEST AND INSPECTION CHART 
STARTER MOTOR (Continued) 





TEST/INSPECTION 


RESULTS/ACTION 





ARMATURE OPENS 


An open circuit armature may some- 
times be detected by examining the 
commutator for evidence of burning. A 
burn spot on the commutator is 
caused by an are formed every time 
the commutator segment connected to 
the open circuit winding passes under 
a brush. 


To test the armature coils for opens, 
touch one ohmmeter lead to a commu- 
tator segment. Touch the remaining 
ohmmeter lead to an adjacent com- 
mutator segment. Repeat the test on 
each adjacent set of commutator 
segments. 





If burned spots are evident, replace the armature. 
If any adjacent set of commutator segments gives a high 
resistance reading, replace the armature. 











C13044.A 





FIELD COIL GROUND 


Inspect the field winding coils for 
signs of burning or overheating. 
Connect a voltmeter and battery as 
shown. Connect one test lead to the 
starter frame. Touch the remaining 
test lead to the field winding brushes. 








Replace field coils if signs of overheating are evident. 


If a voltmeter reading occurs at either field brush, 
replace the field coils. 


JUMPER LEAD 


KEEP BOTH FIELD BRUSHES 
AND HOLDING COIL GROUND 
LEAD AWAY FROM FRAME. 
CONNECT VOLTMETER 
POSITIVE LEAD TO 
FIELD BRUSHES 


VOLTMETER NEGATIVE LEAD INSERT INSULATOR. 
BETWEEN CONTACTS 


ca304.8 
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COMPONENT TEST AND INSPECTION CHART 
STARTER MOTOR (Continued) 


RESULTS/ACTION 









TEST/INSPECTION 





BRUSH HOLDER 


Inspect the brush holder for a cracked 
or broken condition. 


Ohmmeter reading should be 2.0 to 3.5 ohms. If the 
resistance reading is above or below this 
specification, replace the field coils. 









KEEP BOTH FIELD BRUSH 
LEADS AWAY FROM FRAME 


CONNECT OHM: 








METER LEAD TO 
TERMINAL EYELET 
















INSERT INSULATOR 
BETWEEN CONTACTS. 


HOLD-IN COIL RESISTANCE 


NOTE: Inoert a picoe of paper between If the brush holder is cracked or broken, replace the 
the starter contact points. Make sure brush holder. 

field coil brushes and holding coil 
ground are not touching the starter 
frame. Touch an ohmmeter lead to the 
Starter battery terminal. Touch the re- 
maining ohmmeter lead to the starter 
frame. 





BRUSHES 


Inspect the brushes for burning and 
excessive wear. 


If the brushed are burned or excessively worn, they 
must be replaced. 









BUSHINGS 


Inspect the drive end housing and end 
plate bushings for excessive wear or 
scoring. 


If the bushings are worn or show signs of scoring, 
they must be replaced. 
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TEST/INSPECTION 


COMPONENT TEST AND INSPECTION CHART 
STARTER MOTOR (Continued) 


RESULTS/ACTION 





ARMATURE RUNOUT 


Inspect the armature core and field 
coil insulation for signs of scuffing. If 
it appears the armature has been rub- 
bing against the field coils, check 
armature shaft runout using V-blocks 
and a dial indicator. 


The drive end housing and end plate 
bushing should also be checked for 
excessive wear. 


DIAL INDICATOR 
TOOL 4201.C 






ROTATE ARMATURE SHAFTS 
‘ON BEARING SURFACES 


VBLOCKS caso 


If armature shaft runout exceeds 0.130 mm (0.005 in.}, 
replace the armature. 





DRIVE AND RING GEARS 


Inspect the wear pattern on the drive 
and ring gears. Inspect the entire cir- 
cumference of the ring gear for dam- 
age when the drive gear teeth are 

damaged. The ring gear wear pattern 


ring gear. 








will be found in two places around the 


ey 





NORMAL WEAR PATTERN SMALL WEAR PATTERN 


If the drive gear or ring gear show signs of excessive 
wear or milling, they must be replaced. 


NOTE: If the ring is damaged, the flex plate 
(automatic transmission) or flywheel (manual 
transmission) must be replaced. Refer to the 
appropriate section. 


MILLED. 
CONDITION 
EXCESSIVE 
WEAR ON 
20R 3 TEETH 











MILLED TOOTH METAL 
BUILD-UP WILL NOT 
PERMIT ENGAGEMENT 





MILLED GEARS Sasiay 
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SUBASSEMBLY REPLACEMENT 


Armature 
1. Remove the drive gear stop ring using a 
combination wrench and hammer. 
Discard the stop ring. 


STOP RING 


2. Remove the drive gear. 

3. Lubricate the armature shaft splines with a 
thin coating of Lubriplate 777, or 
equivalent. 

4. Install the drive gear. 

5. Install a new stop ring using needle nose 
pliers and a hammer. 


DRIVE GEAR 
STOP RING 


NEEDLE NOSE 
PLIERS 











Field Coils 


1. Bend back the retaining tabs and remove 
the plunger coil sleeve from the starter 
frame. 


PLUNGER COIL 
SLEEVE RETAINING TABS 


STARTER 


J3047-A, 


2. Lift the copper tab riveted to the starter 
frame and detach the shunt coil ground 
wire. 





SHUNT COIL 
GROUND WIRE 
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DISASSEMBLY AND ASSEMBLY 





SUBASSEMBLY REPLACEMENT 
Field Coils (Continued) 


3. Remove the pole shoe attaching screws, 
using a 9/32 inch pipe plug socket such as 
Snap-on PPM409, or equivalent. 

USE ARBOR PRESS TO 


HOLD TOOL IN 
SCREW SOCKET 








PIPE 
PLUG 
SOGKET 


8” DRIVE 
BREAKER BAR 


STARTER 
FRAME 


BE SURE TO SEAT DRIVE 
HEAD IN SCREW SOCKET 


J9048-4 





NOTE: The arbor press is necessary to prevent 
wrench from slipping out of the screw. 












4. Cut the field coil connection at the switch 
post lead. 


SWITCH 


3049-4 











5. Remove the pole shoes and field coils. 


6. Clean and tin field coil to switch post 
connections. 
7. Install the pole shoes and field coils. 


8. Install the pole shoe attaching screws. 


NOTE: As the pole shoe attaching screws are 
tightened, strike the starter frame several sharp 
blows with a soft-faced hammer to seat and 
align the pole shoes. 


9. Stake the pole shoe attaching screws using 
a sharp chisel. 








POLE SHOE 
ATTACHING SCREWS 


§9052-A 


10. Install the plunger coil sleeve and bend the 
tabs to hold the coil tight against the frame. 


BEND TABS TO HOLD 
COIL TIGHT AGAINST 
FRAME 










PLUNGER 
COIL SLEEVE 





28-02-17 


STARTER MOTOR 


28-02-17 





DISASSEMBLY AND ASSEMBLY 


SUBASSEMBLY REPLACEMENT 
Field Coils (Continued) 


11. Lift the copper tab riveted to the starter 
frame and position the shunt coil ground 
wire under the tab. 


12. Install the battery terminal grommet. Make 
sure It seats tight against the starter frame. 


BATTERY 
TERMINAL 


GROMMET (3055-0 


13. Solder field coil to starter switch post using 
a 300 watt soldering gun and rosin core 
solder. 


SOLDERING 
IRON 


STARTER 
riety SWITCH POST 


J9056-A 





Contact Point Assembly 
4. Cut the upper contact to field winding joint. 


CONTACT POINT 
ASSEMBLY 


UPPER CONTACT” 
TO FIELD 
WINDING JOINT 43057-4 










2. Lift the copper tab riveted to the starter 
frame and detach the shunt coil ground wire. 















“CA 
20 YVwO 
Ws ZA 





SHUNT COIL 
GROUND WIRE 
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SUBASSEMBLY REPLACEMENT 
Contact Point Assembly (Continued) 


3, Remove the pole shoe attaching screws us- 
ing a 9/32-inch pipe plug socket such as 
Snap-on PPM409, or equivalent, and remove 








poleshoes. 
USE ARBOR PRESS TO 
PIPE HOLD TOOL IN 
sores SCREW SOCKET 


3/8" DRIVE 
BREAKER BAR 


STARTER 
FRAME 


BE SURE TO SEAT DRIVE 
HEAD IN SCREW SOCKET 


Pitan at ae teed 


4, Cut the contact point attaching rivets from 
the frame using a sharp chisel and remove 
the contact point assembly. 


93048-A 














Position the lower contact and the hold-in 
coil terminal on the starter frame. 











ALUMINUM 
RIVET 
UPPER 
copper CONTACT 
RIVET 
ee FIBER 
WASHER 
LOWER SHOULDER 
CONTACT ———> 
PLASTIC 
INSULATOR 
HOLD-IN 
COIL WIRE te eset. 
ss 
Ny 
FIELD 
WINDING 
STRAP TERMINAL 
(J3059-A. 


6. Install the lower contact attaching rivet 
(copper). 
NOTE: Make sure the holes for the second rivet 
are aligned before installing the copper rivet. 


7. Position the insulator, upper contact and 
fiber washer on the starter frame and install 
the upper contact attaching rivet 
(aluminum). 


NOTE: Make sure the upper contact is posi- 
tioned on the insulator shoulder before install- 
ing the aluminum rivet. 


8. Install the pole shoe attaching screws. 





NOTE: As the pole shoe attaching screws are 
tightened, strike the starter frame several sharp 
blows with a soft-faced hammer to seat and 
align the pole shoes. 








28-02-19 STARTER MOTOR 28-02-19 
A SARA 


DISASSEMBLY AND ASSEMBLY 


SUBASSEMBLY REPLACEMENT Brushes 


Contact Polmt Assembly (Continued) 1, Cut the attaching rivets from the frame us- 


. ing a sharp chisel. 
9, Stake the pole shoe attaching screws using 


a sharp chisel. 


POLE SHOE 
ATTACHING SCREWS 


2978-0 


10. Solder the upper contact-to-field winding 2. Drive the rivets out of the frame using a 
joint using a 300 watt soldering gun and suitable punch and remove the ground 
rosin core solder. brushes. 


SOLDERING 
IRON 


STARTER 


FIELD SWITCH POST 


43086-A, 


12979-A 
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DISASSEMBLY AND ASSEMBLY 


SUBASSEMBLY REPLACEMENT 
Brushes (Continued) 


3. Install the ground brushes and rivets. 
Clamp the frame in a vise and peen over the 
rivets. 


4, Cut the insulated brush leads at the field 
coils with side cut pliers. 


SIDE 
CUTTERS 
BRUSHES 


J2981-A 


5. Clean and tin the field coil connections. At- 
tach the Insulated brushes to the field coils 
and solder using a 300 watt soldering gun 
and rosin core solder. 


BRUSHES 


Drive End Housing Bushing 


1. Remove the end housing bushing using Pull- 
er Attachment T58L-101-A and Slide Ham- 
mer T50T-100-A, or equivalent. 


END 


PULLER 
MOUsING ATTACHMENT 


TS58L-101-A 


\ HAMMER 
HOUSING TS50T-100-A 
BUSHING 13064-A, 


2. Install the drive end housing bushing using 
a suitable driver. 





28-02-21 STARTER MOTOR 28-02-24 
i 
DISASSEMBLY AND ASSEMBLY 
SUBASSEMBLY REPLACEMENT 2. Install the armature. 
End Plate Bushing 
1. Remove the end plate bushing, using Puller 


Attachment T58L-101-A and Slide Hammer 
T50T-100-A, or equivalent. 


PULLER ATTACHMENT 
TS58L-101-A 


J9042-A 


END SLIDE HAMMER 
HOUSING TSOT-100-A, 
BUSHING 


2. Install the end plate bushing using a suit- 


able driver. 
3. Pull back on the brush springs and insert 
the brushes in the holder. Make sure the 
brush leads are properly routed. 


STARTER MOTOR 
Assembly 


1. Install the brush holder. BRUSH 
HOLDER 


BRUSH 
HOLDER 


‘SPRINGS 
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DISASSEMBLY AND ASSEMBLY 


6. Install the brush end plate. 






STARTER MOTOR 
Assembly (Continued) 


4, Install the stop ring retainer and thrust 
washer. 


THRUST 
WASHER 








STOP RING 
RETAINER 


ARMATURE 
SHAFT 


39041-A, 


130308 








7. Install the yoke return spring and drive end 


housing. 
5. Position the drive yoke. Make sure the drive Hold tne nousing In position against the 


oe fork engages the lugs on the drive yoke spring pressure. 


DRIVE END 
HOUSING 







DRIVE YOKE 







Zl \ 
ye) 
y 














YOKE RETURN 
SPRING 








STARTER 


DRIVE J3034-A 
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_ DISASSEMBLY AND ASSEMBLY 


10. Install the drive yoke cover. 


STARTER MOTOR ASSEMBLY 
Assembly (Continued) 


8. Install the through-bolts. Tighten the bolts 
to 6 to 8 N-m (55 to 75 Ib-in). 


DRIVE YOKE 





41. Install the mounting bracket on the front of 
the starter. Do not tighten the attaching 
nuts at this time, 


9. Install the drive yoke pivot pin using suit- 
able punch. 


MOUNTING 
BRACKET 


STARTER 





DRIVE YOKE 
PIVOT PIN J3029-A 











1 STARTER MOTOR 










STARTER TYPE: © 

CURRENT DRAW UNDER NORMAL LOAD: 
CURRENT DRAW UNDER NO LOAD: 
DIAMETER: 

NORMAL ENGINE CRANKING SPEED: 
BRUSH LENGTH (NEW): 

BRUSH WEAR LIMIT: 

BRUSH SPRING TENSION: 


MAXIMUM VOLTAGE DROP (TOTAL): 
MAXIMUM COMMUTATOR RUNOUT: 


STARTER RELAY PULL IN WINDING RESISTANCE: 


GROUP 28 SPECIFICATIONS 


Positive Engagement 
150-250 amps 

80 amps 

102 mm (4 in.) 
180-250 rpm 

11.4 mm (.45 in.) 
6.44 mm (.25 in.) 

22 N (80 02.) 

3-5 ohms 

0.5 volt 

0.130 mm (0.005 in.) 















TORQUE CHART 
ITEM N-m 

Mounting bolts 20-27 
Through-bolts 6-8 
Mounting bracket 

attaching nuts 6-8 
Cable attaching 

screw 8-12 


Lb-Ft 





15-20 
55-75 (Ib-in) 


55-75 (Ib-in) 
70-110 (Ib-in) 





CHARGING SYSTEM & BATTERY 






























TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 
BATTERY AND CHARGING SYSTEM DIAGNOSIS 31-01 
GENERAL INFORMATION..............+ 1 Output Voltage Check ..........--006 7 
Diode Check ........- 7 
INSPECTION Regulator Bypass Check . 8 
External Circuit Check ... 8 
BATTERY TESTING ..........0eeee eens 3 Excitation Voltage Check 9 
Brush Check +10 
CHARGING SYSTEM CHECKING Field Check +10 
Warning Light Function Check . 5 Ouipuncus it 
Key-OFF Check . 6 
i 
BATTERIES 31-02 
DESCRIPTION GENERAL SERVICE PROCEDURES 
REMOVAL AND INSTALLATION ee 
Battery 
Battery Replacement 
ee  — — 
ALTERNATOR 31-12 
DESCRIPTION .........20000 cece eens eee 1 DISASSEMBLY AND ASSEMBLY 
ADJUSTMENTS Alternator. .... 0.0.66. e cece ee eee eee 5 
Drive Belt Tension.............seeeeee 2 COMPONENT INSPECTION CHART ..... 10 
REMOVAL AND INSTALLATION COMPONENT TEST CHART .........-+- W 
Drive Belts .........-.. eee seen eee 3 
Alternator...... 3 
Voltage Regulator...........6eeeeeeee 4 
nD 
GROUP 31 
SPECIFICATIONS.............--.-----++ 1 





31-01-1 BATTERY AND CHARGING SYSTEM DIAGNOSIS 31-01-1 


SECTION 31-01 BATTERY AND CHARGING SYSTEM 
PYCNUSS 


CONTENTS 

















GENERAL INFORMATION..............- 
INSPECTION .. 





BATTERY TESTING ........0.seeseenere 


CHARGING SYSTEM CHECKING 


Warning Light Function Check ... 
Key-OFF Check....... 
Output Voltage Check . 
Diode Check ......... 
Regulator Bypass Check 
External Circuit Check . . 
Excitation Voltage Check . 
Brush Check ... 
Field Check .... 
Output Current Check .. 




















GENERAL INFORMATION 





Battery and charging system complaints usual- 1. Be sure the battery terminals and the cable 
ly fall Into one of three Gategorles: connections are clean and tight. 


© Warning light doesn't go out when the en- 
gine is running 


¢ Hard starting, dim lights, battery chronically 
low and occasionally dead 

« High water consumption, short battery life, 
fuse and bulb burnouts 





INSPECTION Shean 


TERMINALS 


Battery and charging system trouble is frequent- 
ly due to physical, as opposed to electrical, fac- 
tors: Loose or corroded connections, damaged 
wiring, slipping drive belts, dirty battery sur- 
faces and terminals, or poor maintenance. 


The first step, therefore, is a thorough inspec- 
tion of the system. 








J3176-0 


4 
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cl 


INSPECTION 


2. Check the battery cable connections to the 
starter relay and engine ground. There must 
be no rust, paint, or dirt at the connecting 
points. 


STARTER BATTERY 
RELAY TERMINAL 
a neat 






STARTER 
+ TERMINAL 





31-01-2 


3. Check the alternator drive belts for glazing 
or cracking, which may have been aggravat- 
ed by previous slipping. If the sides of the 
belts are shiny or feel slick, replace them. 
Check belt tension, or tension new belts, 
using Belt Tension Gauge T63L-8620-A. If 
necessary, refer to Section 27-02 for the belt 
adjustment procedure. When using the ten- 
sion gauge, be sure the gauge finger is 
positioned between the cog teeth on the in- 
ner surface of the belts. 











BELT 
TENSION 
GAUGE 
TESL-8620-A 


POSITION 
FINGER 
BETWEEN 












RIGHT 
ENGINE 
MOUNT 


ENGINE 


‘GROUND 
CONNECTION 


> FRONT 


AIC SYSTEM 
HIGH PRESSURE 

















4, Be sure the top surface of the battery is 
clean, free of moisture or foreign matter 
which could form a path for electrical leak- 
age between terminals. Remove the caps 
and verify that the electrolyte level is about 
1/4 inch above the top of the plates in each 
cell. 
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BATTERY TESTING 


BATTERY AND CHARGING SYSTEM DIAGNOSIS 


3101-3 





BATTERY TEST CHART 


‘TEST STEP 


[aol VISUAL INSPECTION 


Remove negative cable, then positive cable. 


Check for dirty or corroded connections. If 
necessary, refer to the inspection pro- 
cedures In this section. 


LOOSE BATTERY POST 


Check for loose battery post. 


Az | CRACKED BATTERY COVER 


Check for broken/cracked case or cover. 


[ __as | sarrery capacity Test 


‘+ Use a high rate discharge tester with a 
varlable rate control or a fixed rate tester 
with meter compensation for different bat- 
tery electrical sizes. Follow instructions 
supplied with tester for the battery capacity 
test. If necessary, refer to the battery 
capacity test in this section. 


RECOMMENDED DISCHARGE RATES 
Discharge Rate 
Battery Rating (Amperes) 
(Cold Cranking Amps.) 
500 250 
Voltage Readings at 15 seconds for good 
battery. 





Minimum 


Approximate 
Voltage 


Battery Temp. 
21°C (70°F) 


VOLTAGE CHECK 


Measure open circuit voltage of battery 
with a digital voltmeter capable of reading 
1/100 volt. 


CAUTION: Hydrogen and oxygen gases are pro- 
duced during normal battery operation. This gas 
mixture can explode if flames, sparks or lighted 
tobacco are brought near the battery. When 
charging or using a battery in an enclosed space, 
always provide ventilation and shield your eyes. 


WARNING: KEEP OUT OF REACH OF CHILDREN. 
BATTERIES CONTAIN SULFURIC ACID. AVOID 
CONTACT WITH SKIN, EYES, OR CLOTHING. 
ALSO, SHIELD YOUR EYES WHEN WORKING 


Over 12.4 volts 


12.4volts orless = 


ACTION TO TAKE 


CLEAN terminals and 
clamps. GO to At. 


GO to At. 


REPLACE battery. 


GO to A2. 


REPLACE battery. 


GO to A3. 


CHARGE battery for 20 
minutes a 35 amps. 
REPEAT AS, (if battery 
fails second check, 
replace battery.) 


GO to Aa. 


® @BPOBWECBEO B 


Minimum 
Battery Temp. Voltage 
-7°C (18°F) 
*6 (14°F) 
— 12°C (10°F) 
= 18°C (0°F) 





>» Battery OK. 


CHARGE battery. 

CJ2629-B 
NEAR THE BATTERY TO PROTECT AGAINST 
POSSIBLE SPLASHING OF THE ACID SOLUTION. 
IN CASE OF ACID CONTACT WITH SKIN, EYES, OR 
CLOTHING, FLUSH IMMEDIATELY WITH WATER 
FOR AMINIMUM OF FIFTEEN MINUTES. IF ACIDIS 
SWALLOWED, DRINK LARGE QUANTITIES OF 
MILK OR WATER, FOLLOWED BY MILK OF MAG- 
NESIA, ABEATEN EGG, OR VEGETABLE OIL. CALL 
A PHYSICIAN IMMEDIATELY. 
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BATTERY TESTING 


SPECIFIC GRAVITY CHECK 


NOTE: If electrolyte level is low in any cell, add 
distilled water and charge the battery for 20 to 
30 minutes before checking the specific gravity. 


Use a hydrometer to check the specific gravi- 
ties of all the cells. 


In order to obtain an accurate specific gravity 
reading it must be corrected to the standard 
temperature of 26°C (80°F). The correction fac- 
tor of four points (0.004) is used foreach — 12°C 
(10°F) change in temperature. Four points (0.004) 
are added to the indicated reading for each 
— 12°C (10°F) increment above 26°C (80°F) and 
four points (0.004) are subtracted for each 
— 12°C (10°F) increment below 26 °C (80°F). 


If the difference between cells is 50 points 
(0.050) or more, the battery is not satisfactory 
for service and should be replaced. 


If the difference between cells is less than 50 
points (0.050) and one or more cells are less 
than 1.225, charge the battery for 20 minutes at 
35 amps and conduct the capacity test. If the 
battery fails, replace the battery. If it passes, 
add water, if necessary, and charge tho battery. 


If the difference between cells is less than 50 
points (0.050) and all cells are above 1.225, con- 
duct the capacity test. If the battery fails, re- 
place the battery. If it passes, return to service. 





CHECK BATTERY 
STATE OF CHARGE 
USING HYDROMETER 























CAPACITY TEST 





5. If in doubt about battery condition, due to 
age or evidence of indifferent maintenance, 
a battery capacity test will determine wheth- 
er the battery is serviceable or should be 
replaced. Connect a 300- to 500-amp amme- 
ter in series with a carbon pile load resistor 
across the battery terminals. First be sure 
the carbon pile Is turned to the OFF or NO 
LOAD position. Connect a voltmeter across 
the terminals to indicate battery voltage. 
Then, with the carbon pile adjust the load in 
amperes to a value three times the ampere- 
hour rating of the battery (3 x 54 A/H, or 162 
amperes for the original-equipment XR4Ti 
battery). Do not keep the load on the battery 
for longer than 15 seconds while observing 
the voltage. If it drops below 9 volts, replace 
the battery. 


9.6 VOLTS AT 162 AMPS—MINIMUM 


AMMETER EARRON 














LEADS 


413180-A 
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BATTERY TESTING 


CAPACITY TEST (Continued) 


If specialized test equipment is available, 
such as the Rotunda. Battery-Alternator- 
Regulator Analyzer, follow the manufac- 
turer’s instructions for the battery capacity 
test. 


9.6 VOLTS AT 162 AMPS—MINIMUM 


BATTERY ALTERNATOR/ 
REGULATOR ANALYZER 


CARBON 
PILE LEADS 














J3181-A 





CHARGING SYSTEM CHECKING 


WARNING LIGHT FUNCTION CHECK 


1, Incorrect warning light function can result 
from a ground In the alternator excitation 
lead, from the warning light to the alterna- 
tor D+ terminal. Check the warning lights 
by turning the key ON, without starting the 
engine. Charging system and oil pressure 
lights should glow, and the brake lights, 
too, If the parking brake Is set. 













1S eon CMa 
ae 7S AS 














OIL PRESSURE 
WARNING LIGHT 


CHARGING SYSTEM 
WARNING LIGHT 


2. Disconnecting the D+ lead at the alter- 
nator should turn the charging system light 
off. If it doesn’t, the D+ lead is grounded. 
Check for insulation damage. 





J3182- 


D+ LEAD 








31.016 
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CHARGING SYSTEM CHECKING 





ie 
WARNING LIGHT FUNCTION CHECK 
(Continued) 


3. If the charging system warning light does 
not light when the key is turned ON, discon- 
nect the D+ lead from the alternator and 
ground it. If the warning light comes on, the 
alternator field circuit is open. Check the 
brushes, slip ring, and regulator connec- 
tions for good contact. If the warning light 
remains off with the D+ lead grounded, the 
D+ lead is open or the bulb is burnt out. 


4. If none of the warning lights glow when the 
key is turned ON, the instrument cluster 
fuse is probably blown, but since this fuse 
also supplies the clock, windshield wipers, 
and interior lights, it is unlikely to be the pri- 
mary cause of a charging system 








complaint. 
INSTRUMENT 
CLUSTER FUSE CIRCUIT 
(NO. 8) PROTECTION 
PANEL—LEFT 
REAR CORNER 
OF ENGINE 


COMPARTMENT 





KEY-OFF CHECK 


NOTE: For the following tests, charge the bat- 
tery at or near full charge for accurate evalua- 


tion of charging system performance. If neces- 
sary, substitute a known, good battery. 


SUPPLEMENT 1 











4 

1. With the ignition key OFF, check the volt- 
age at the alternator B+ terminal. It should 
be battery voltage, approximately 12 volts. 
If not, the charging circuit between B+ and 
the battery positive post is open. Check for 
disconnects or wire damage. 













12 VOLTS OR 
BATTERY 
VOLTAGE 


NEGATIVE 
LEAD B+ 
TERMINAL 


POSITIVE 
LEAD 
2. Check for voltage at the D + terminal. If any 
voltace is present. It indicates a shorted 
positive output diode or diodes, which 
would reduce output and drain the battery, 
through the stator, field diodes, field and 
regulator to ground, even if not passing 
enough reverse current to damage system 

components. 







ZERO 
VOLTAGE 


NEGATIVE 
D+ 
TERMINAL 





POSITIVE 
LEAD 
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CHARGING SYSTEM CHECKING 


OUTPUT VOLTAGE CHECK 


With the voltmeter connected between the B+ 
terminal and ground, start the engine and run at 
about 1500 rpm while observing the output volt- 
age. From the reduced start-up value, It should 
increase quickly asthe starting load discharge 
is restored, and then stabilized. When stable, 
output voltage should be between 13.8 and 14.2 
volts at 25°C (77°F), slightly lower at higher 
temperatures. 


13.8-14.2 VOLTS MINIMUM 











NEGATIVE 
LEAD 


POSITIVE 
LEAD 


J3185-4 








DIODE CHECK 





Record the value of the output voltage at the 
B+ terminal before stopping the engine, and 
then measure the voltage at the alternator D + 
terminal. It should be the same as the B + volt- 
age within 0.5 volts. If the. D + voltage is lower, 
it Indicates a shorted or open field diode or 
diodes. In this case, a good regulator will try to 
increase field current to bring the sense volt- 
age up to.the required value. If the damaged 
diode(s) can pass enough field current, the 
alternator will overcharge. 


NOTE: If the output voltage was high, indi- 
cating overcharging, and the field diodes test 
OK, the regulator is defective and should be 
replaced. 


If the D+ voltage is higher than B+, a defec- 
tive output diode(s) is (are) indicated. If open, it 
will reduce output voltage while the regulator 
senses and responds to the higher D + voltage, 
causing the system to undercharge. A shorted 
positive output diode would have been detect- 
ed in the key-OFF check. If the resistance of the 
shorted diode Is low, the alternator and regula 
tor may be severely damaged. 


13.8-14.2 VOLTS MINIMUM 







NEGATIVE 
LEAD 





D+ 
TERMINAL 


POSITIVE 
LEAD 


J9186-0 
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CHARGING SYSTEM CHECKING 
ee 


REGULATOR BYPASS CHECK 


{If the output voltage is low and there is no indi- 
cation of defective diodes, start the engine and 
tun at idle. While monitoring output voltage at 
the B+ terminal, ground the connecting strip 
between the rear brush and the regulator to the 
alternator frame, using a screwdriver or similar 
instrument. Increase engine speed gradually 
while observing the voltmeter. If output voltage 
can be increased to 16 volts, the regulator 
should be replaced. If not, the problem is prob- 
ably in the alternator. 







GROUND 
REGULATOR 





16 VOLTS 








B+ 
TERMINAL 


NEGATIVE, 
LEAD 


POSITIVE 
LEAD 


Y 
43167-A 


CAUTION: Do not increase engine speed any 
more than enough to produce a 16-volt output. 
An unregulated alternator can produce exces- 
sively high voltage at high speed. 
























EXTERNAL CIRCUIT CHECK 


If output voltage tests normal, yet undercharge 
symptoms are reported, there may be excessive 
voltage drops in the circuit between alternator 
and battery. With the engine running at approx- 
imately 1500 rpm, check the output voltage at 
the alternator B+ terminal and at the battery 
positive post. If different by more than 0.2 volts, 
excessive resistance is present in the B+ cir- 
cuit, due to loose or corroded connections or 
wire damage. 


0.2 VOLTS 
MAXIMUM 
DIFFERENCE 
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CHARGING SYSTEM 


oo 
EXTERNAL CIRCUIT CHECK (Continued) 


Similarly, check the battery ground cable for 
voltage between the battery negative post and 
the engine ground, using the voltmeter’s low- 
voltage range. If a drop of more than 0.2 volts is 
detected, look for damage or poor connections 
in the ground cable. 







0.2 VOLTS 
MAXIMUM 
DIFFERENCE 








12988-A 


A similar check should be made between the 
alternator and engine ground, to detect ex- 
cessive resistance in the alternator mounting. 











EXCITATION VOLTAGE CHECK 


If no alternator output is apparent, that is, volt- 
age does not increase above battery voltage 
with the engine running, stop the engine and 
check for voltage at the D+ terminal with the 
key ON. This is the initial excitation voltage for 
energizing the field at start-up, before alter- 
nator output is available to do the job, and 
should be in the 2- to 4-volts range. 


If battery voltage is present, the field circuit is 
open. If it's between 4 volts and battery voltage, 
excessive resistance is present in the field cir- 
cuit, either at the brush holder contact spring in 
the alternator end frame, between the brushes 
and slip rings, in the field winding, in the regu- 
lator, or at the regulator ground on the end 
frame. Release the drive belt tension and spin 
the rotor by hand while measuring the excita- 
tion voltage. If it fluctuates considerably but 
occasionally drops below 4 volts, the brushes 
and slip rings should be checked and cleaned, 
or replaced as necessary. 










2-4 VOLTS 
MINIMUM 


POSITIVE 


B+ 
TERMINAL 


J9189-8 
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CHARGING SYSTEM CHECKING 


—— 


BRUSH CHECK 


If spinning the rotor resulted in considerable 
variation In the excitation voltage, disconnect 
the battery ground cable, remove the regulator 
and brush holder assembly, and check the 
brushes for excessive wear or damage, bad 
connections, or sticky action. Brushes should 
project from the brush holder between 5 to 10 
mm (9/32 to 3/8 in.). Clean and free up, or 
replace, the holder and regulator assembly. 
While the brush holder assembly is out, clean 
and polish the slip rings with crocus cloth or 
fine abrasive, spinning the rotor by hand with 
the drive belts loose. Check and clean the front 
brush contact on the brush holder, and the con- 
tact spring inside the alternator end frame. 
Also, be sure the regulator ground terminal 
makes good contact with the alternator end 
frame. 


BRUSH CONTACT 





REGULATOR 
GROUND TERMINAL 





FIELD CHECK 


While the brush holder assembly is out, check 
field coil continuity and isolation with an ohm- 
meter. Field coil resistance is in the area of 2 or 
3 ohms, too small to measure reliably, but prob- 
ing from slip ring to slip ring should indicate 
very low resistance unless the field is partially 
or completely open. Then probe from either slip 
ting to the alternator frame to verify that the 
field is not grounded (infinite ohms). Install the 
brush holder and regulator assembly, connect 
the battery ground cable and repeat the output 
voltage test. 


BRUSH 
CONTACT SPRING 








3 OHMS MAXIMUM 
13192. 
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CHARGING SYSTEM CHECKING 








OUTPUT CURRENT CHECK 

If none of the foregoing checks indicated the 
cause of undercharging, it may result from par- 
tial shorts or opens in stator or field windings, 
or diodes breaking down under operating load 
conditions, limiting the output current. For the 
output current check, disconnect the battery 
ground cable and the alternator B+ lead. Con- 
nect a 100-amp ammeter between the B+ ter- 
minal and the end of the B + lead, and position 
the B+ lead so that it cannot accidentally 
make contact with ground during the test. Con- 
nect a voltmeter between the B + terminal and 
ground. Connect the battery ground cable and 
connect a carbon pile load rheostat across the 
battery terminals. Be sure the carbon pile is 
turned to OFF or NO LOAD before connecting 
it. Connect a tachometer, start the engine and 


AMMETER 





nDINene, 
ci Mag 


) 


CARBON PILE CONNECTED 
ACROSS BATTERY TERMINALS 





run at idle. Adjust the carbon pile arid engine 
speed until the voltmeter reads 13.5 volts at 
idle, and note the ammeter reading. Repeat the 
process at 1000 rpm, and at 2000 rpm. Compare 
the output current readings with the specifica 
tions in the following table: 


ENGINE SPEED OUTPUT CURRENT AT 
13.5 VOLTS 


Idle 28-35 amps 
1000 rpm 75-85 amps 
2000 rpm 89 amps 


If alternator output is low, it must be removed 
and disassembled for further testing and repair. 
If necessary, refer to the procedures in Section 
31-12. 





TACHOMETER 


B+ LEAD 


J3199-A 
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SECTION 31-02 Batteries 


SUBJECT PAGE 
DESCRIPTION ose cs ecseuscenseeeecereeeees 31-02-1 


GENERAL SERVICE PROCEDURES 
Battery Charging .. 
Cleaning 








++ 31-02-4 
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SUBJECT PAGE 
REMOVAL AND INSTALLATION 
Battery =. 31-02-2 
Battery Replacement «+ 31-02-2 








DESCRIPTION 


The storage battery is an electro-chemical device 
that converts electrical energy into chemical energy 
and stores this energy until electrical energy is once 
again needed. When the battery is connected to an 
electrical circuit, chemical energy is converted to 
electrical energy, and electric current flows through 
the circuit. 


When the battery chemicals have been largely 
exhausted by discharging the battery, the battery 
can be recharged. This is done by passing an 
electric current through the battery from positive to 
negative, instead of from negative to positive, as in 
discharging. The charging process reverses the 
chemical action and restores the chemicals to 
where they were before discharge. Under normal 
conditions, the vehicle's charging system charges 
the battery. 


The battery provides power to crank the engine and 
energize the vehicle ignition system in starting the 
engine. It also provides power for lighting and 
avcessuries when the engine (and alternator) are 
not running and acts as a voltage stabilizer in the 
charging system. 

The battery is a low maintenance design. Battery 
caps are provided in the top of the battery for 
checking electrolyte level and state of charge. The 
battery cables should be inspected and, if 
necessary, cleaned during routine inspections and 
service. If necessary, refer to Section 31-01 for 
battery inspection and cleaning procedures. 
CAUTION: Hydrogen and oxygen gases are 
produced during normal battery operation. This 
gas mixture can explode if flames, sparks or 
lighted tobacco are brought near the battery. 
When charging or using a battery in an enclosed 








space, always provide ventilation and shield 
your eyes. 


WARNING: KEEP OUT OF REACH OF 
CHILDREN. BATTERIES CONTAIN SULFURIC 
ACID. AVOID CONTACT WITH SKIN, EYES OR 
CLOTHING. ALSO, SHIELD YOUR EYES WHEN 
WORKING NEAR THE BATTERY TO PROTECT 
AGAINST POSSIBLE SPLASHING OF THE ACID 
SOLUTION. IN CASE OF ACID CONTACT WITH 
SKIN, EYES, OR CLOTHING, FLUSH 
IMMEDIATELY WITH WATER FOR A MINIMUM 
OF FIFTEEN MINUTES. IF ACID IS SWALLOWED, 
DRINK LARGE QUANTITIES OF MILK OR 
WATER, FOLLOWED BY MILK OF MAGNESIA, A 
BEATEN EGG, OR VEGETABLE OIL. CALL A 
PHYSICIAN IMMEDIATELY. 


BATTERY 








NEGATIVE 


TERMINAL POSITIVE 


TERMINAL 


{= ATTERY 
x I SHIELD 
HOLD-DOWN 
CLAMP 


J2987-A 
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REMOVAL AND INSTALLATION 





Battery 
Removal 


1. Disconnect the battery cables from the battery 
terminals, negative first. 


BATTERY 
NEGATIVE 
TERMINAL 


BATTERY 











BATTERY 
POSITIVE 
TERMINAL 





SHIELD 


(2864-8 















Remove the left hand battery heat shield 
attaching screw and pull the shield away from 
the battery slightly. 


BATTERY 
SHIELD 
ATTACHING 


STARTER ‘SCREW 


RELAY 









Batteries 


31-02-2 





3. Remove the battery hold-down bolt and hold- 
down bracket. 


BATTERY 





HOLD-DOWN 
BRACKET 


J3604-A 


4. Carefully lift the battery out of the vehicle. 








Installation 
1. Place the battery in the vehicle. 


2. Install the battery hold-down bracket and 
attaching bolt and tighten the bolt. 


3. Install and tighten the left-hand battery heat 
shield attaching screw. 


4, First, connect the positive, then the negative 
battery cable and tighten the attaching bolts. 








Battery Replacement 


The battery installed in the XR4Ti at the time of 
manufacture is not available for service in North 
America. Whenever a battery requires replacement, 
the European top terminal battery will be replaced 
with a domestically available side terminal battery 
(BX-72 Motorcraft). The change in battery styles 
requires repositioning of the battery cables and 
hold-down. 
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REMOVAL AND INSTALLATION (Continued) 


Batteries 








Remove the original equipment battery. If 
necessary, réfer to the procedure in: this 
Section. 4 

2. Install the replacement battery in the battery 
tray, but position it on the outboard side of the 
battery tray (opposite from the original 
equipment battery). 

3. Install the battery hold-down and tighten the 
attaching bolt until the battery is secure. 

CAUTION: Before making the cable 

connections, note that the polarity of the 

replacement battery is reversed from the 






BRACKET TO LEFT ON 
ORIGINAL EQUIPMENT 
BATTERY (OUTBOARD) \ 


So 


ORIGINAL EQUIPMENT BATTERY 





FRONT OF VEHICLE 


original equipment battery. Looking at the. | 

battery in the engine compartment, the positive 

sable connection will now be made on the left 
side. 

4. Connect the positive battery cable noting the 
correct polarity. Tighten the attaching screw to 
7 to. 9 N-m (60 to 80 Ib-in.). 

5. Connect the battery negative cable and tighten 
the aeons screw to 7 to 9 N-m (60: to 80 
Ib-in.). 

6. Position the battery heat shield and install the 
attaching screw. 


— 


® 


FLAT WASHER, 1.0” 0.0. 
3/8” 1.D. (BOTH TERMINALS) 







FRONT OF 
VEHICLE 


= BRACKET TO RIGHT 
— ON SERVICE BATTERY 


(INBOARD) 
—- 
SERVICE REPLACEMENT BATTERY 
J2086-8 
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GENERAL SERVICE PROCEDURES. 





Battery Charging 


Before recharging a discharged battery in a vehicle, 
inspect and service the following conditions, if they 
exist: 


1. Loose alternator belt. 


2. Pinched or grounded alternator/voltage 
regulator wiring harness. 


3. Loose connections at the alternator. 


4. Loose or corroded connections at battery, 
starter relay and/or engine ground. 


5. Excessive battery drain due to: 


a. Hood, decklid, glovebox and courtesy 
lamps remaining energized (damaged or 
misadjusted switch, glovebox left open, 
etc.). 


Cold batteries will not readily accept a charge. 
Therefore, batteries should be allowed to warm up 
to approximately 5°C (40°F) before charging. This 
may require four to eight hours at room temperature 
depending on the initial temperature and battery 
size. 


Because of the low antimony, alloy construction of 
the XR4Ti battery, there are two guidelines to follow 
with discharge concerns depending on the situation: 


a. Batteries discharged to exhaustion within a 24 
hour period with a specific gravity reading of at 
least 1.100 may be fast charged with up to a30 
amp 14 volt maximum charging rate to raise the 
specific gravity to 1.225 or a serviceable 
condition. With this method, the specific gravity 
must be checked regularly to avoid 
overcharging. Also, it should be noted that no 
low antimony battery can be fast charged to a 
fully charged state. To bring the specific gravity 
up to 1.265, or full charge, a period of slow 
charge is required. This is normally met by the 
vehicle charging system. 




















b. Batteries discharged to a specific gravity 
reading below 1.100, or batteries discharged 
below 1.225 over a long time period (vehicles 
stored for several weeks) must be charged 
slowly with a voltage of 12 to 14 volts anda 
maximum of 2 amps _until the specific gravity 
reading reaches 1.265. In some cases, when 
the battery appears to be completely 
exhausted, it may take from 2 to 6 hours before 
a 1.100 reading is obtained and 24 to 30 hours 
to reach 1.265. 


NOTE: In any of the above situations, if there is 
a 50 point (0.050) or more variation between 
cells when checking specific qravity, 
discontinue charging and replace the battery. 


Generally, a vehicle with a fully charged battery can 
be stored with the cables connected at 80°F for 
about four weeks. At 116°F, a battery self- 
discharges about four times as fast as at 80°F. If 
vehicles are to be stored under these conditions, the 
battery cables should be disconnected and the 
battery periodically checked and recharged as 
required. 


Cleaning 


Keeping the top of the battery clean and dry will give 
longer, trouble-free operation. Also, be sure the 
battery cables are tightly fastened to the battery 
terminals. If there is any corrosion on the battery 
cables or terminals, remove the cables and clean 
the cables and terminals with a wire brush. 
Neutralize the acid with a solution of baking soda 
and water. After installing cables, apply a small 
uantity of C1AZ-19590-B, or equivalent, grease to 
the top of each battery terminal to help prevent 
corrosion. 
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GENERAL SERVICE PROCEDURES 







































BATTERY CHARGING (Continued) 


* The second method is to use the “manual” 
or constant current setting on the charger. 
Initially set the harging rate for 30-40 amps 
and maintain this setting for approximately 
30 minutes or as long as there is no exces- 
sive gassing and electrolyte spewing. If gas- 
sing results, the charge rate must be reduced 
to a level where gassing will stop. 


The total charge required will vary with the battery 
size and its initial state of charge. In general, to 
bring a discharged battery to a serviceable state 
of charge, the current-time input should equal the 
battery amp-hour capacity. For example: a 45 AH 
battery with a reserve capacity of 75 minutes 
will require 15 amps of charge for three hours, 
or 9 amps of charge for five hours. Again, if a 
full state of charge is desired, the charge can 
be completed by a low constant current of 3-5 
amps for several hours. 


If the battery has failed, or is low in ohargo, 
it may be necessary to refer to Diagnosis, Sec- 
tion 31-01. 


CLEANING 


Keeping the top of the battery clean and dry will 
give longer, trouble-free operation. Also, be 
sure the battery cables are tightly fastened to 
the battery terminals. If there is any corrosion 
on the battery cables or terminals, remove the 
cables and clean the cables and terminals with 
a wire brush. Neutralize the acid with a solution 
of baking soda and water. After installing 
cables, apply asmall quantity of C1AZ-19590-B, 
or equivalent, grease to the top of each battery 
terminal to help prevent corrosion. 
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DESCRIPTION 















The alternator is a 90 amp Bosch model. It is 
driven by dual cogged belts and is mounted 
above the power steering pump on the left side 
of the engine. 


The electronic voltage regulator is mounted on 
the back of the alternator with two attaching 
screws. The regulator and brush set are a 
single assembly. 


VOLTAGE 
REGULATOR! 
BRUSH 
ASSEMBLY 











ATTACHING 
SCREWS 
AND WASHERS 
4J3008-A, 


DUAL POWER 
COGGED STEERING PUMP 
DRIVE BELTS J3002.A 
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ALTERNATOR 
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DESCRIPTION 





The alternator is a conventional design with the 
rotor magnetic field spinning within the station- 
ary stator windings. The rotor is supported in the 
housing on ball bearings which are pressed onto 
the shaft. Field current is supplied through the 
brush set that rides against the rotor slip rings. 
The cooling fan and pulley are attached to the 
rotor shaft with a nut and lock washer. The rotor 
bearings and stator are supported in a two-piece 
housing joined by four through bolts. 







B+ OUTPUT 
TERMINAL 


STATOR 


paUSHES WINDING 
FRONT 
tHrovan HOUSING 
REGULATOR REAR Bot 
HOUSING 2059-4 


Because the voltage induced in the “Wye” 
wound stator produces alternating current, a 
rectifier assembly is installed between the sta- 
tor and alternator output terminal. The rectifier 
assembly contains six positive and six negative 
silicon diodes that allow only the positive side 
of the alternating current to reach the alter- 
nator output terminal. The three-phase stator 
windings and rectifier assembly eliminate the 
pulsating AC current to produce a steady, 
positive DC current. 








— 


A set of three diodes is connected to the D+ 
terminal. These diodes help supply field current 
to the rotor after the alternator is up to operat- 
ing speed. 


OUTPUT 
TERMINAL 
“WYE” WOUND RECTIFIER 
STATOR ASSEMBLY 
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ALTERNATOR 





REGULATOR 








ADJUSTMENTS 


DRIVE BELT TENSION 


Refer to Section 27-02 for the drive belt adjust- 


ment procedure. 
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REMOVAL AND INSTALLATION 
4 
DRIVE BELTS 4. Remove the alternator attaching bolts and 
Refer to Section 27-02 for the drive belt replace- the alternator. 
ment procedure. 










ALTERNATOR 


Removal 
1. Disconnect the battery negative cable. 


2. Loosen the alternator drive belt adjusting 
bolts. Pivot the alternator downward .and 
remove the drive belts from the pulley. If 
necessary refer to Section 27-02. 





3. Disconnect the wiring from the alternator 
output terminal and D+ terminal. 


OUTPUT 
TERMINAL 





Installation 
1. Position the alternator on the mounting 
bracket and install the attaching bolts. 


\ 2. Connect the wiring to the alternator output 

sae terminal and D + terminal. 

3. Position the drive belts over the alternator 
pulley and adjust to the specified tension. If 
necessary, refer to Section 27-02. 


4, Connect the battery negative cable. 
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REMOVAL AND. INSTALLATION 





VOLTAGE REGULATOR 


Removal 
4. Disconnect the battery negative cable. 


2. Remove the voltage regulator attaching 
screws and the regulator. 


Installation 


41. Install the voltage regulator. 


2. Hold the regulator in position against the 
brush spring tension and install the attach- 






ing screws. 
3. Connect the battery negative cable. voutadk 
REGULATOR) arr, 
UOTOR! ATTACHING 


SCREWS. 
ASSEMBLY aND WASHERS 





DISASSEMBLY AND ASSEMBLY 
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ALTERNATOR DISASSEMBLED VIEW 





FRONT 
HOUSING THRUST 
-10333- PLATE 


“10A355- 











KEY ROTOR 
FRONT -10335- 


BEARING 
REGULATOR! 
-10A303- BRUSH 


ASSEMBLY 







10344 


INSULATOR 
+14A390- 


INSULATOR 
+10A304- 
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DISASSEMBLY AND ASSEMBLY 


Disassembly (Continued) 


1. Remove the radio suppression capacitor. 


R 
SUPPRESSION 
CAPACITOR 


ADIO ATTACHING 
NUT 


2. Remove the voltage regulator/brush 
assembly. 


VOLTAGE 
REGULATOR/ 
BRUSH 
ASSEMBLY 


ATTACHING 
SCREWS 
AND WASHERS 
3008-4 


3. Scribe aline across the end housingsand sta- 
tor for alignment reference during assembly. 


END HOUSING 


SCRIBE LINE ACROSS. 
END HOUSINGS AND STATOR 


STATOR 


4. Remove the four housing through bolts. 


5. Separate the front housing and rotor assem- 
bly from the stator and rear housing 
assembly. 


NOTE: Stator must remain with rear housing 
assembly to avoid damaging stator leads. 


FRONT HOUSING 


ASSEMBLY 


If necessary, carefully pry the front housing from 
the stator frame using a screwdriver. 
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DISASSEMBLY AND ASSEMBLY 
8. Remove the rotor from the front bearing and 


housing using a suitable press. 








Disassembly (Continued) 


6. Remove the drive pulley attaching nut. 






FRONT BEARING 


STRAP 
1 
HOUSING 


WRENCH 








J3014-A 








Astrap wrench can be.used to hold the pulley 
during removal of the pulley attaching nut. 









7. Remove the drive pulley, washer, fan and 9, Remove the bearing spacer from the front 
of the housing. 


woodruff key from the rotor shaft. 





DRIVE 
PULLEY 


WASHER 
FLAT K 


Loc 
WASHER = WASHER 
J3013-A 


WOODRUFF 
KEY 
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ALTERNATOR 
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Car 


DISASSEMBLY AND ASSEMBLY 


Disassembly (Continued) 


10. Remove the front bearing thrust plate at- 
taching screws. 


ATTACHING 
SCREWS (4) 


J3016-A 
















12. Using a 100-watt soldering iron, unsolder 
the stator leads from the rectifier assembly. 


STATOR 
LEADS 







NEEDLE NOSE 
PLIERS| IRON 
RECTIFIER 
ASSEMBLY 
43018-A 


NOTE: Do not allow the soldering iron to overheat 
the diodes. Needle nose pliers clamped to the 
diode lead can be used as a heat sink to absorb 
heat which would otherwise damage the diodes. 








11. Remove the front bearing and thrust plate 
from the housing. 


FRONT 


HOUSING = THRUST 


BEARING 





13. Remove the stator from the rear housing. 


STATOR 
REAR HOUSING 


If necessary, carefully pry the stator out of 
the housing using a screwdriver. 
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DISASSEMBLY AND ASSEMBLY 























Disassembly (Continued) 16. Remove the rectifier assembly from the rear 
housing. 
14, Remove the nut and insulator from the out- 


put terminal. 





NUT 


INSULATOR 


EAR 
ASSEN HOUSING 


§3022-A 


OUTPUT 
TERMINAL 5020-A 





1/. Remove the Insulator washer froin the out- 
put terminal. 


45. Remove the screws attaching the rectifier 
assembly to the rear housing. 






ATTACHING 
SCREWS (7) 


RECTIFIER 
ASSEMBLY 
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REAR HOUSING 





OUTPUT 
Diet TERMINAL 
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DISASSEMBLY AND ASSEMBLY 





Disassembly (Continued) 


18. Remove the output terminal attaching nut. 
Then, remove the output terminal from the 
stator assembly. 





ATTACHING NUT —-J3023-A 


19. Remove the O-ring seal from the rear housing. 


J2953-A 














20. Remove the rear bearing from the rotor 
shaft using Bearing Splitter D84L-1122-A, 
or equivalent. 


BEARING 
SPLITTER 
DB4L-1122-A 





43024-A, 
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DISASSEMBLY AND ASSEMBLY 


































ALTERNATOR 
COMPONENT INSPECTION CHART 


NOTE: Clean all parts thoroughly before inspecting. Do not wash the rotor, stator regulator, rectifier or 
bearings in cleaning solvent. 
‘ 





COMPONENT CHECK FOR 


ROTOR 


Stripped or damaged at pulley end 

*® Damaged or enlarged woodruff key slot 

* Scored bearing surfaces indicating the bearing has spun on 

the shaft 

Scuff marks on the pole fingers indicating a bent shaft 

which allows the rotor to rub against the stator frame 

© Dirty or contaminated slip rings 

— Slip rings can be cleaned using a No. 400 silicon carbide 
paper and finish polished using crocus cloth (DO NOT 
USE EMERY PAPER). The best cleaning method is to 
spin the rotor in a lathe or drill press to prevent flat 
spots. 





STATOR © Burned or discolored windings indicating insulation break- 
down from excessive heat 


© Scuff marks on the inside of stator frame indicating a bent 
rotor shaft 


© Damage to the stator frame 





HOUSINGS 


Cracked or damaged mountings 


* Scoring in the bearing bores indicating the bearings have 
spun in the housing 


Lubricant in the bearing bores indicating damaged bearings 








DRIVE PULLEY © Bent, broken or cracked pulley groove 


© Wear or damage to the pulley key slot which could prevent a 
tight fit on the shaft 





BRUSHES * Burn spots or discoloration indicating arcing 
Dirt or contamination 
° Wear 


— If brush length is less than 5 mm (3/8 in.), replace the 
brushes 








CJ3195-A 
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DISASSEMBLY AND ASSEMBLY 


ALTERNATOR 
COMPONENT INSPECTION CHART (Continued) 


COMPONENT CHECK FOR 


BEARINGS * Roughness or flat spots 


— To determine this condition, slowly rotate the bearing on 
the shaft or between fingers. A flat spot will appear as a 
sudden lightening and then loosening of the outer race. 
Roughness will have a general uneven feel as the bear- 
ing is rotated. 

© Leakage of lubricant past the bearing seals 


* Scoring on the inner or outer races, indicating the bearing 


has spun on the shaft or in the housing asad 
256: 


ALTERNATOR 
COMPONENT TEST CHART 


TEST TEST RESULTS 


a 
ROTOR COIL RESISTANCE ¢ 3.0 ohms: Rotor coil is OK. If the coil resistance is above or 


Set the ohmmeter on the x1 scale below 3.0 ohms, replace the rotor. 
and connect the meter leads auruss 
the rotor slip rings. 


CU3196-4 
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DISASSEMBLY AND ASSEMBLY 

















ALTERNATOR 
COMPONENT TEST CHART (Continued) 





TEST TEST RESULTS 





GROUNDED ROTOR COIL * Infinite: Rotor coil is OK. 


Set the ohmmeter on the x1 scale. . 
Touch one meter lead to a rotor slip © Continuity: Rotor coil is grounded. Replace rotor assembly. 
ting and the other meter lead to one 


of the rotor poles. 








GROUNDED STATOR WINDINGS ¢ Infinite resistance: Rotor coil is OK. 
Set the ohmmeter on the x1 scale. © Continuity: Rotor windings are grounded. 
Clip one meter lead to a stator lead. Replace the stator. 


Touch the other meter lead to the 
stator frame. 





Cy3197-4 
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DISASSEMBLY AND ASSEMBLY 


ALTERNATOR 
COMPONENT TEST CHART (Continued) 


TEST TEST RESULTS 





OPEN STATOR WINDINGS * Continuity In all three positions: Stator windings are OK. 


Set the ohmmeter on the x1 scale. * Infinite resistance in any one of the three positions indi- 

Clip one of the meter leads to astator cates an open stator winding. Replace the stator. 

lead. Touch the other meter lead to 

the remaining three stator leads. NOTE: SHORTED STATOR WINDINGS 
An internal short between adjacent windings Is difficult to 
locate without laboratory equipment. If all other alternator test 
results are normal and the alternator fails to supply the rated 
output, shorted stator windings are probable. 


BRUSH CIRCUIT CONTINUITY * Continuity in both positions: Brush circuits are OK. 

Set the ohmmeter on the x1 scale. ¢ Infinite resistance In either position: Brush circuit is open. 
Touch one meter lead to the brush and Replace the brush and regulator as an assembly. 

the other meter lead to the brush ter- 

minal. Check the inner and outer brush 

using this method. 


0131984 
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ALTERNATOR 
COMPONENT TEST CHART (Continued) 


TEST TEST RESULTS 


NEGATIVE RECTIFIERS © Continuity in one direction only: Negative diodes are OK. 
Set the ohmmeter on the x1 scale.» Gontinuity in both directions on any one rectifier: Rectifier is 
Clip one meter lead to the negative shorted. Replace the rectifier assembly. 

glode heat sinks Joust Whe, ovfiet metet No continuity in either direction on any one rectifier: Rec- 
lead to each negative rectifier pin. ifier i oR 1 th titi y bl . 
Reverse the ohmmeter leads and make tifler Is open. Replace the-rect| ver assem 'y: 

the same check. 





* Continuity in one direction only: Positive diodes are OK. 
* Continuity in both directions on any one rectifier: Rectifier is 
shorted. Replace the rectifier assembly. 
food to cach coahive teciitlerpe No continuity In elther direction on any one rectifier: Rec- 
Ive Hi 1 rf if ifi 

i" tifier is open. Replace the rectifier assembly. 
Reverse the ohmmeter leads and make ni R * 
the same check. 


POSITIVE RECTIFIERS 


Set the ohmmeter on the x1 scale. 
Clip one meter lead to the positive 


CJ3199-4 
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DISASSEMBLY AND ASSEMBLY 


3. Install the O-ring seal in the rear housing. 


ALTERNATOR 


Assembly 


1, Install the rear bearing using a suitable press. 


ATTACHING 


4, Install the Insulator washer on the output 


43026-A 
terminal. 


2. Install the output terminal in the rectifier 
assembly and secure with the attaching nut. 


ouTPuT 
Ne ESAEOR TERMINAL 


ATTACHING NUT = J3023-A 
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Assembly (Continued) 






5. Install the rectifier assembly in the rear 
housing. 


RECTIFIER 








ASSEMBLY 
REAR 
INSULATOR HOUSING 
WASHER Saceb a’ 








6. Install the rectifier assembly attaching 
screws. 


ATTACHING 
‘SCREWS (7) 


RECTIFIER 
ASSEMBLY 


§3021-A 


REAR HOUSING 




















7. Position the insulator on the output termi- 
nal and install the attaching nut. 


INSULATOR 


outpur 
TERMINAL 413020-A 





8. Position the stator in the rear housing. 
Route and connect the stator leads to the 
diodes as shown in the Illustration. 


Using a 100-watt soldering iron, and rosin 
core solder, solder the stator leads to the 
diodes. 


STATOR 









RECTIFIER 
ASSEMBLY 


J3018-A 


NOTE: Do not allow the soldering iron to overheat 
the diodes. Needle nose pliers clamped to the 
diode lead can be used as a heat sink to absorb 
heat which would otherwise damage the diodes. 
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DISASSEMBLY AND ASSEMBLY 


Assembly (Continued) 


9. Install the thrust plate on the rotor. 


THRUST 
PLATE 


THIS SIDE 
MUST FACE 
BEARING 


10. Install the front bearing and spacer on the 
rotor shaft using a suitable press. 


FRONT BEARING 


THRUST PLATE 


11. Position the front housing over the rotor 
shaft and install the thrust plate attaching 
screws. 


SCREWS (4) 


12. Install the fan, washer, woodruff key and 
drive pulley on the rotor shaft. Install the 
drive pulley attaching nut. 


wooprurr —- WASHER 


KEY 
WASHER 


$3013. 
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DISASSEMBLY AND ASSEMBLY 


Assembly (Continued) 


15, Install the four housing through bolts. 


13. Tighten the attaching nut to 34 to 45 N-m 
(25-35 lb-ft). A strap wrench can be used to 
hold the pulley while the nut is tightened. 


TIGHTEN ATTACHING 
NUT TO 34-45 Nm 
STRAP (25-35 LB-FT) 
WRENCH 


HOUSING 


sours «) N 









14. Position the front housing and rotor assem- 
bly on the rear housing and stator assombly 
using the scribe marks for alignment 
reference. 













16. Install the voltage regulator/brush assembly. 


VOLTAGE 
REGULATOR/ 
BRUSH 
ASSEMBLY 








ATTACHING 
SCREWS 

AND WASHERS 
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DISASSEMBLY AND ASSEMBLY 







Assembly (Continued) 


17. Install the radio suppression capacitor. 





RADIO ATTACHING 
SUPPRESSION NUT 
CAPACITOR 
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GROUP 31 SPECIFICATIONS 


BATTERY Volts: 12 
Amps of 0°F cold crank: 500 
Minutes reserve capacity: 75 
Amp/hour rating: 55 


TT 


ALTERNATOR Rating: 90 amp at 6000 rpm 
Regulator: Electronic, Integral with brusn holder 
Service Specifications: Minimum brush length 


—5 mm (3/8 In.) 
Rotor coil resistance 
—3 ohms 
TORQUE SPECIFICATIONS 
ee er enter 
ltem Nem Ib-ft 
nn UU EIEEE EEE 
Adjuster pivot bolt 60-81 44-60 
Adjuster nut 40-62 30-46 


Pulley attaching nut 34-45 25-35 























GROUP 
RY4 


(413000) 









MC Cm eS 
































TITLE SECTION 





TITLE SECTION PAGE NO. 





PAGE NO. 





HEADLAMP SYSTEM 382-02 


DESCRIPTION AND OPERATION ADJUSTMENTS 
Headlamps ag HeadlampAim................2.00 eee 3 
Headlamp Switch REMOVAL AND INSTALLATION 


















Dimmer Switch .... ve Headlamp Bulb Replacement 3 
DIAGNOSIS Headlamp Assembly .. 4 
Headlamp Switch ..............00eeee 2 Headlamp Dimmer Swite! 5 
EXTERIOR LAMPS 32-20 
DESCRIPTION AND OPERATION .. ol License Plate Lamp Assembly ..,...... 7 
DIAGNOSIS wd Front Turn Indicator Lamp Assembly 
REMOVAL AND INSTALLATION Turn Indicator Switch . . 














Taillamp Housing Assembly . . 4 Fog Lamp Assembly . 
Taillamp Assembly Bulbs .. 5 Stop Lamp Switch 
Front Side Marker Lamps . 5 High Mount Stop Lamp Bulb/ 
Rear Side Marker Lamps . 6 Housing Assembly . . 

wT 


Parking Lamp Bulb Brake Lamp Relay 








INTERIOR LAMPS 32-60 









DESCRIPTION AND OPERATION Vanity Mirror Bulb 3 
Courtesy Lamps ........ ays Load Compartment Lamp ... 4 
Map Reading Lamps Load Compartment Lamp Swit 4 





Interior Lamps ae Transmission Control Selector 
REMOVAL AND INSTALLATION Lamp 5 
InterlorLamp........ oe Courtesy Lamp Switch . 5 





Interior Lamp (Roof) 
Map Reading Lamp. 


Glove Compartment Lamp Bulb 
Replacement ... 








SUPPLEMENT 1 








32:02-1 


HEADLAMP SYSTEM 


SECTION 32-02 HEADLAMP SYSTEM 
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DESCRIPTION AND OPERATION 









HEADLAMPS 


The vehicle is equipped with halogen replace- 
able bulbs. The bulbs are retained by a bayonet 
mount retaining ring. Headlamp bulbs can be 
individually replaced without disturbing the 
headlamp alignment. 





—_ 
HEADLAMP SWITCH 


The headlamp switch is mounted on the right- 
hand side of the steering column. It controls cir- 
cuits to the headlamps, parking lamps, marker 
lamps, taillamps, license plate lamps, and in- 
strument panel lamps. 








The instrument panel lamp circuit is routed 
through a rheostat located on the left-hand side 
of the instrument panel. Light intensity is con- 
trolled by rotating the thumb wheel. 








oo 


DIMMER SWITCH 





The dimmer switch is mounted on the steering 
column. It is part of the turn/dim multiswitch 


assembly. A high beam indicator lamp, 
mounted in the cluster, glows blue when the 
dimmer switch is in the high beam position. 
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HEADLAMP SYSTEM 


32-02-2 


LT 


DIAGNOSIS 









HEADLAMP SWITCH 





CONDITION 


NOTE: Replace burned out bulb(s) or fuses before proceeding. 


POSSIBLE SOURCE 





ACTION 














Headlamps do not work. 
Park and tail lamps OK. 








All exterior lamps do not work. 



















Headlamps flash On and Off. 





All exterior lamps do not work. 
Heagiamps UK. 





Instrument panel lamps do not work, 
or will not dim. 





@ Open or shorted wiring 


@ Poor ground connections 


© Damaged dimmer switch 


© Damaged headlamp switch 


‘© Open or shorted wiring 


@ Damaged headlamp switch 








© Shorted circuit 


Damaged headiamp switch 
© Blown fuse 


@ Open wiring or poor ground 


Damaged headlamp switch 



















@ Check wiring and connections 
between headlamp switch and 
lamps. Service as necessary. 


Check and service as necessary. 


© Check dimmer switch, replace if 
necessary. 


© Check headlamp switch, replace if 
necessary. 






‘© Check wiring and connections 
between power source and 
headlamp switch and between 
headlamp switch and dash panel 
connector. 


© Check headlamp switch, replace if 
necessary. 


© Check wiring and connections 
between headlamp switch and 
headlamps. 


© Replace headlamp switch. 
@ Replace fuse. 


© Check wiring and connections 
between headlamp switch and 
lamps. Service as necessary. 


@ Check headlamp switch, replace if 
necessary. 





© Blown fuse 
© Open or shorted wiring 


@ Damaged headlamp switch 





@ Replace fuse. 


© Check wiring between headlamp 
switch and lamps. 





@ Check headlamp switch, replace as 


necessary. J 
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ADJUSTMENTS 


HEADLAMP AIM 


Make headlamp aim and adjustment with Head- 
lamp Aiming Kit Rotunda 088-00001 and Merkur 
Headlight Adapter Kit 088-00012. To aim the aero- 
dynamically-styled headlamps, first replace the 


aimer adapters provided in Rotunda Kit 
088-00001, or equivalent, with the specially 
designed aimer adapters included in Merkur 
Headlight Adapter Kit 088-00012. Use the latest 
instructions provided in the kit. Make the adjust- 
ment with the grille panel assembly installed. 


REMOVAL AND INSTALLATION 


All headlamp adjustments should be made with: 


* A half tank of gasoline, plus or minus one 
gallon 

* The vehicle unloaded and the trunk empty 
except for the spare tire and jacking equipment 

* Recommended pressure in all tires.. 

The equipment in Kit 088-00012 can be calibrated 

to accommodate a slight slope in the floor, mak- 


ing it usable almost any place in the garage. 
However, the area must be reasonably flat. 








HEADLAMP BULB REPLACEMENT. 


WARNING: The halogen bulb contains gas under 
pressure. The bulb may shatter if the glass 
envelope is scratched or the ‘bulb is dropped. 
Handle the bulb carefully and only by its plastic 
base. Avoid touching the glass envelope. Keep 
the bulb out of the reach of children. 


Removal 

1, Make sure that the headlamp switch is in 
the “off” position. 

2. Remove the electrical connector from the 


bulb by pulling the connector in a rearward 
direction. 


ELECTRICAL. 
CONNECTOR 





. Remove the bulb retaining ring by rotating it 
counterclockwise about one eighth of a turn 
and sliding it rearward off the headiamp 
body. Keep the ring as it will be used to 
retain the new bulb. 


4/8 TURN AND SLIDE 
OFF OF HEADLAMP 
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REMOVAL AND INSTALLATION (Continued) 


HEADLAMP BULB REPLACEMENT (Continued) 


4. Carefully remove the headlamp bulb from its 
socket in the reflector by gently pulling it 
straight out. Dispose of the burned-out bulb. 


Installation 


1, With flat side of plastic base of bulb facing 
upward, insert glass envelope of bulb into 
socket. Turn base left or right to align 
grooves in forward part of plastic base with 
locating tabs inside socket. When grooves 
are aligned, push bulb firmly into socket 
until mounting flange on base contacts rear 
face of socket. 





2. Slip bulb retaining ring over rear of plastic 
lane setaubynotating Hi stsckeatsecn NOTE: The headlamp bulb should not be removed 
stop will be felt when retaining ring is fully from the headlamp reflector until a replacement 
engaged. bulb isto be installed. Bulb removal for an extend- 

ed period of time may allow contaminants (dust, 

3. Push the electrical connector into the rear moisture, smoke, etc.) to enter the headlamp 
of the plastic base until it snaps and locks body and affect headlamp performance. 


i ition. 
inte posite! NOTE: Reaiming the headlamp is not necessary 


4. Turn on headlamps and check for proper when replacing the headlamp bulb if alignment 
operation. was already correct. 








HEADLAMP ASSEMBLY 






Removal 
1GRILLE OPENING 
1. Remove the four screws on the top of the HPANEL 
grille opening panel. Lift the grille clear of 
the four locating tabs at the base of the grille 
and at the fenders. 


K7534 
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REMOVAL AND INSTALLATION (Continued) 


HEADLAMP ASSEMBLY (Continued) MOUNTING NUTS 


Removal (Continued) 


2. Remove the three mounting nuts securing 
the headlamp assembly to the body. 


3. Remove the headlamp bulb assembly and 
wiring harness. 


4, Pull the headlamp assembly from the 
recess. 
5. Remove three retaining clips from the 


mounting bosses to the adjusting and 
mounting screws to free the headlamp from 


the adjusting ring. 
Installation 


1. To Install, reverse steps 1 through 5. 


HEADLAMP DIMMER SWITCH 


Removal 


1. Disconnect the battery ground cable. 
2. Remove the retaining screws; then remove 
the upper and lower steering column 
shrouds. 
. Remove the two screws securing the multi- 
switch assembly to the steering column; then 
guide the multiswitch away from the steering 
column. 
. Disconnect the multiconnector and ground Installation 
wire connector, then remove the multiswitch. 
1. To install, reverse steps 1 through 4. 


























open 





Bit 
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High Mount Stop Lamp Bulb/Housing 


Assembly . 
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DESCRIPTION AND OPERATION 


The parking, rear and side marker lamp circuits 
are controlled by the headlamp switch. When 
the headlamp stalk is moved upwards to the 
first detent, the parking lamps, side marker 
lamps, license plate lamps, instrument panel 
lamps, and taillamps aré activated. When the 
headiamp stalk is moved to the second detent, 
the headlamps are also activated. 


The. front turn indicator assemblies are dual 
function (park and turn signal) lamps. The front 
fog lamp assemblies are adjacent to the turn in- 


dicator lamps. The fog lamp rocker switch is 
located onthe left-hand side of the Instrument 
panel. The fog lamps will only operate when the 
low beam headlamps are turned on. The park/ 
turn and fog lamp bulbs are accessible after 


removing the lamp assemblies from the 
bumper. 

The taillamp assembly incorporates: 

* turn indicators 

* dual function tall and stop lamps 

* backup lamp 

* stop lamp 

Access to the bulbs is from within the luggage 
compartment: 


Side marker lamp housings are attached to the 
vehicle body and are visible through openings 
in the bumper wrap-around areas. Bulbs are ac- 
cessible from underneath the vehicle. 
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DIAGNOSIS 


CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 


Taillamps 






One taillamp out © Bulb burnt out © Replace bulb. 
¢ Loose or corroded bulb socket. * Service or replace socket. 
© Open insulated wiring ¢ Check continuity of wiring. 
© Poor ground connection  Gheck ground circuit. 

All taillamps out * Blown fuse in fuse panel ¢ Replace fuse. 
© Open insulated wiring © Check continuity of wiring. 
© Poor ground connection © Check ground circuit. 
* Damaged headlamps switch . Service or replace headlamp 

switch. 


¢ Damaged relay Replace relay. 


ee —_ 


Backup Lamps 
rT 





Backup Lamps—one does © Bulb burnt out Replace bulb. 

not function 
* Loose or corroded socket © Service or replace socket. 
© Open insulated wiring © Check continuity of wiring. 
+ Poor ground connootion = Chook ground circuit. 

Backup Lamps—both lamps e_ Blow fuse (#5) in fuse panel ¢ Replace fuse #5. 


do not function 


Check continuity of wiring. 


Open insulated wiring 


Poor ground connection Check ground circuit. 


* Backup lamp switch « Service or replace backup 
malfunctioning switch 
Parking Lamps 
One parking lamp doesn’t light « Bulb burnt out * Replace bulb. 


* Loose or corroded connec- * Service or replace socket. 
tion at parking lamp socket 





* Open insulated wiring * Check continulty of wiring. 

* Poor ground connection * Check ground circuit. 
Both parking lamps do not light « Blown fuse in fuse panel * Replace fuse. 

* Loose or corroded connec- * Service or replace socket. 


tion at parking lamp sockets 
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DIAGNOSIS 

CONDITION POSSIBLE CAUSE CORRECTIVE ACTION 


Parking Lamps (Continued) 
© Open in insulated wiring © Check continuity of wiring. 


* Poor ground connection * Check ground circuit. 


e Replace control. 





¢ Headlamp stalk control 
inoperative 





Side Marker Lamps 


Side marker lamps—all lamps 
inoperative 


Side marker lamps—one lamp 
inoperative 





Stoplamps 


© Blow fuse (#18 or #19) In fuse 
panel 


Loose or corroded connection 
at side marker lamp sockets 


Open insulated wiring 


Poor ground connection 


Headiamp stalk control 
inoperative 


¢ Bulb bumt out 


Loose or corroded connection 
at socket 


© Open in wiring 


* Poor ground 


» Replace fuse #16 or #19. 


© Service or replace socket. 


Check continuity of wiring. 
* Check ground circuit. 


Replace control. 


Replace bulb. 
* Service socket. 


Check continuity. 
* Check ground. 


i 


Both stoplamps do not light 


Stoplamps—one lamp 
inoperative 


Turn Signal Lamps 


Turn Signal Lamps—one or 
more inoperative 


Hees 


* Blown fuse (#7) in fuse panel 


Loose or corroded connection 
at stoplamp socket 


. 


Open insulated wiring 


Poor ground connection 


Stoplamp switch inoperative 
Bulb burnt out 


Loose or corroded connection 
at socket 


Open in wiring 
Poor ground 


¢ Bulb burnt out 


* Loose or corroded connection 
at turn signal socket 


© Open insulated wiring 
* Poor ground connection 


« Replace fuse #7. 
© Service or replace socket. 


Check continuity of wiring. 
¢ Check ground circuit. 

* Replace switch. 

« Replace bulb. 


* Service socket. 


Check continuity. 
© Check ground. 


* Replace bulb. 
* Service or replace socket. 


© Check continuity of wiring. 
* Check ground circuit. 





DIAGNOSIS 


EXTERIOR LAMPS 


32-20-4 


POSSIBLE CAUSE 


CONDITION 
Turn Signal Lamps (Continued) 


Turn Signal Lamps—all © Blown fuse (#19 or #9) in fuse 
lamps inoperative 


panel 

© Open insulated wiring 

© Poor ground connection 
Turn signal flasher 


Turn signal switch inoperative 


Hazard Flasher Lamp 


CORRECTIVE ACTION 


¢ Replace fuse #19 or #9. 


* Gheck continuity of wiring. 

* Check ground circuit. 

* Substitute a known, good 
flasher. 

* Replace turn signal switch. 








Hazard Flasher Lamps—do Blown fuse (#9) in fuse panel 
not flash © Open insulated wiring 

© Poor ground connection 
Hazard flasher inoperative 


© Hazard flasher switch 
inoperative 


Relay inoperative 


REMOVAL AND INSTALLATION 


* Replace fuse #9. 

© Check continuity of wiring. 

© Check ground circuit. 

* Substitute a known, good 
flasher. 

© Service or replace turn signal 
switch assembly, which 
includes the hazard flasher 
switch. 

e Replace relay. 





TAILLAMP HOUSING ASSEMBLY 


Removal 


4. Open the liftgate. Lift up the trim cover from 
the lower back panel. 

2. Remove the bulbholder assembly from the 
main lamp body within the luggage com- 
partment by depressing the lock tab on the 
inboard side. 

. Disconnect the multiplug connector from 
the bulbholder. 

. Remove the four nuts retaining the taillamp 
assembly and remove the assembly. 


NOTE: It is not necessary to remove the tail- 
lamp assembly in order to replace a bulb. 





Installation 


1. Install the taillamp assembly into the venhi- 
cle and attach the four nuts. Make sure that 
the sealing gasket is correctly aligned. 

2. Connect the multiplug connector. Make 
sure thé wires face upward. 


3. Attach the bulbholder into the taillamp as- 
sembly. Ensure lock tab snaps fully into 
position. 

4, Lower the trim cover across the inner back 
panel. 
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REMOVAL AND INSTALLATION 






TAILLAMP ASSEMBLY BULBS 














Removal 
1. Open the liftgate. Lift up the trim cover from By 
the lower back panel. 


2. Remove bulbholder assembly from within 
luggage compartment by depressing lock 
tab. 






Ss DEPRESS 
LOCK TAB 
3. Remove bulb to be replaced. 


NOTE: Bulbs are a bayonet fit and the dual 
function stop/taillamp bulb is a dual filament. 





TURN. S\STOP/TAIL LAMP 
INDICATOR ¢ |S (= 






Installation 






1. Fit bulb into bulbhoider. Reinstall bulbhold- 
er assembly to rear of lamp and push in to 
ensure lock tab snaps correctly into 
position. 


2. Test operation of bulb. 
















FRONT SIDE MARKER LAMPS 


Removal 






1. Remove the four nuts and washers securing 
the end of the bumper fascia to the fender 
at the wheel opening flange. 

2. Position the bumper fascia outboard for ac- 
cess to the lamp retaining screws. 













WHEEL OPENING 
FLANGE 


BUMPER FASCIA 
K7536 
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REMOVAL AND INSTALLATION 





FRONT SIDE MARKER LAMPS 


Removal (Continued) 
3. Remove the two screws retaining the lamp 
assembly to the body. 


4. Remove the bulbholder from the side mark- 
er lamp, 


NOTE: Lamp removal not required for bulb 
replacement. 





Installation Bulb Replacement 
4, Install the bulbholder into the side marker 1. From underneath the vehicle, twist the 
lamp assembly through the hole provided in lampholder counterclockwise. Pull the 
the lower front of the lamp. lampholder from the underside of the side 


2. Attach the lamp assembly to the body marker lamp. 
bracket assuring the bulb is positioned at 2. Replace the bulb. 


the lower front. 3. Reinsert the bulbholder in the lamp by 
3. Reattach the bumper fascia to the fender. twisting it in a counterclockwise motion. 


4. Check the operation of the lamp. 













REAR SIDE MARKER LAMPS 


Removal 















1. Remove the four nuts securing the bumper 
fascia to the quarter panel at the wheel 
opening flange. 

2. Position the bumper fascia outboard for ac- 
cess to the lamp retaining screws. 

3. Remove the two screws retaining the lamp 
assembly to the body. 

4. Remove the bulbholder from the side mark- 
er lamp. 

NOTE: Lamp removal not required for bulb 
replacement. 


OPENING 
FLANGE 















LAMP ASSEMBLY 


BUMPER 


FASCIA K7765 





Installation 
1, Insert the bulbholder into the side marker 3. Reattach the bumper fascia to the quarter 
lamp assembly through the hole provided in panel. 
the lower rear of the lamp. 
2. Attach the lamp assembly to the body 
bracket with the two retaining screws 
assuring the bulb is properly positioned in 
the lower rear. 
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REMOVAL AND INSTALLATION 


REAR SIDE MARKER LAMPS (Continued) 
Bulb Replacement 


1. With access from underneath the vehicle, 
twist the lampholder counterclockwise and 
pull from the underside of the lamp. 


. Replace the bulb. 


. Reinsert the bulbholder into the lamp by 
twisting it in a clockwise motion. 


. Check the operation of the lamp, 


PARKING LAMP BULB 


Removal and Installation 


1. Parking lamps are.located in the grille open- 
ing panel inboard of the headlamps. To 
replace the bulb, remove screws retaining 
grille opening panel to vehicle and remove 
the panel. 


LICENSE PLATE LAMP ASSEMBLY 


Removal 


1. Remove the license plate lamp housing by 
removing the exposed screws holding the 
housing to the lamp mounting bracket. 

2. Remove the two self-threading screws that 
secure the lamp mounting bracket to the 
body. 


2. Turn bulb and remove. 
3. To install, reverse steps 1 and 2. 


LAMP MOUNTING 
BRACKET 
Sp 


HOUSING 
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REMOVAL AND INSTALLATION 


LICENSE PLATE LAMP ASSEMBLY 


Removal (Continued) 


3. Disconnect the wiring assembly on the 
inside of the body and pull the lamp wire 
lead through the hole in the body. 


Installation 
4. Pass the lamp wire lead into the body and 
connect it to the wiring assembly. 


2. Attach the lamp mounting bracket to the 
body with the two self-threading screws. 


3. Attach the lamp housing to the lamp mount- 
ing bracket with the two attaching screws. 
Make sure that the lamp-to-body seal is 
properly aligned. 


Bulb Replacement 


4. Remove the lamp housing from the mount- 
ing bracket by removing the exposed screw. 


2. Install a new bulb. 
3. Reinstall the lamp housing. 
4. Check operation of the light. 


FRONT TURN INDICATOR LAMP ASSEMBLY 


Removal 


1. Insert a thin, flat-bladed screwdriver between PRY UP TO 
the upper edge of the front turn signal lens 
and bumper fascia. Gently pry the release 
lever upwards to release the lamp assembly. 


2. Remove the bulbhoider from the turn indi- 
cator assembly. 
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REMOVAL AND INSTALLATION 


FRONT TURN INDICATOR LAMP ASSEMBLY 
(Continued) 


Installation 


1. Insert ‘the bulbholder into the turn indicator 
assembly. 

2. Push the turn indicator assembly into the 
bumper until the assembly locks into the 
lamp retainer housing. 





Bulb Replacement 
~ Remove. the front turn indicator and bulb- 
holder as outlined above. 
. Remove the bulb by twisting it counter- 
clockwise. 


. Fit anew bulb into the bulbholder. Reinstall Seren ASUIBE 
the bulbholder. into the turn indicator SS No remove 
assembly. — FROM BULB HOLDER 

. Mount the turn indicator assembly into the 
bumper recess as detailed above. K7s41 


TURN INDICATOR SWITCH 


Removal and Installation HARNESS, 


1. Unscrew retaining screws and remove up- 
per and lower steering column shrouds. Re- 
fer to Section.33-50. 

. Remove two phillips screws and guide 
switch assembly away from the steering 
column. 

. Disconnect two harness connectors from 
switch assembly and remove switch from 
vehicle. 


4. To install, reverse steps 1 through 3. 
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REMOVAL AND INSTALLATION (Continued) 


FOG LAMP ASSEMBLY 


Removal 


14. Remove the front turn indicator assembly as 
shown earlier in this section. 

2. Unlatch the fog lamp toggle clamp mount- 
ed on the outboard side and pull the fog 
lamp assembly from the lamp retainer 
housing in the bumper recess. 

3. Disconnect the multiplug and pull the fog 
lamp away from the socket location. 





Installation 


4. Connect the multiplug into the rear of the 
fog lamp. 

2. Position the fog lamp into the retainer hous- 
ing opening on the inboard side. Seat the 
fog lamp assembly into the location notch 
on the outboard side. 

. Engage the toggle hook around the rear of 
the housing and secure toggle clamp. 


. Reinstall the front turn indicator assembly. 
Test the operation of the fog lamp. 


Fog Lamp Alignment 


NOTE: Before aligning the fog lamp, assure the 
vehicle is at curb weight and that the tire pres- 
sure is correct. 


. Position the vehicle ‘on flat ground 7.6 
meters (25 feet) from the aiming screen. 


. Switch on the fog lamp. 


. Cover the left-hand fog lamp. Adjust the 
alignment screw located at the upper out- 
board corner of the right-hand fog lamp so 
that the top edge of the high-intensity zone 
on the aiming screen is 100 mm (4 in.) below 
the height of the lamp center (bulb focal 
point) on the vehicle. 


. Perform the procedure for the left-hand fog 
lamp by covering the right-hand fog lamp 
and repeating the procedure. 


TOGGLE 
HOOK 
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EXTERIOR LAMPS 
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REMOVAL AND INSTALLATION (Continued) 





FOG LAMP ASSEMBLY (Continued) 


Bulb Replacement 


WARNING: The halogen bulb contains gas 
under pressure. The bulb may shatter if the 
glass envelope ‘is scratched or the bulb is 
dropped. Handle the bulb carefully and only by 
its plastic base. Avoid touching the glass enve- 
lope. Keep the bulb out of the reach of children. 


Removal 
1. Be sure the fog lamp switch is in the OFF 
position. 
2. Remove the lamp and multiplug as shown on 
Page 32-20-10. 
3. Turn base counterclockwise and withdraw 
from housing. 






COUNTERCLOCKWISE 
TO REMOVE 


K7751 


Installation 


1. Install replacement bulb by grasping 
plastic base and inserting into housing. 
Base must be matched to opening in lamp 
when inserting. Twist bulb assembly gently 
but firmly clockwise to lock in place. 


2. Reconnect multiplug and reinstall lamp as 
shown on page 32-20-10. 





STOP LAMP SWITCH 


Removal 
1. Remove the lower instrument panel. Refer to 
Section 45-61, 
2. Disconnect the wiring harness connection 
at the switch. 
3. Twist the stop lamp switch counterclock- 
wise and remove. 





Installation 


1. Insert the switch into the lock ring opening 
and push in until the switch barrel touches 
the pedal. Ensure that the pedal is not 
removed from its stop. 


. Twist the switch clockwise to lock. No fur- 
ther adjustment Is required. 

. Reconnect the switch wires and-check the 
operation of the switch. 


. Install the lower instrument panel. Refer to 
Section 45-61. 


WIRING HARNESS: 
CONNECTOR 


COUNTERCLOCKWISE 
TO REMOVE 
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REMOVAL AND INSTALLATION 
(Continued) 


HIGH MOUNT STOP LAMP BULB/HOUSING 
ASSEMBLY 


Removal Installation 


1. Remove the high mount stop lamp assembly 1, Install the bulb by pushing It straight into 
by removing the two screws attaching it to its holder. 
the rear spoiler. 2. Lubricate bulb holder with silicone and in- 
2. Pry the bulb holder with the burned out bulb sert It Into the stop lamp housing. 
out of the stop lamp housing. 3. Position the stop lamp assembly in the rear 
3. Remove the bulb by pulling it straight out of spoiler and install the two attaching screws. 
its holder. 


HOUSING 
ASSEMBLY 


ATTACHING ree 


‘SCREW (2) 
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REMOVAL AND INSTALLATION 
(Continued) 
BRAKE LAMP RELAY 


ciRcuIT 
Removal PROTECTION 


The brake lamp relay is located in the circuit pro- 
tection panel. The panel is located in the left rear 
corner of the enginecompartmentin the cow! well. 
To remove the relay, carefully grip It with needle- 
nose pliers and pull straight out. 
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DESCRIPTION AND OPERATION 





COURTESY LAMPS INTERIOR LAMP 


The interior courtesy lamps in the roof console 
and front footwell floor areas are operated by 
courtesy switches mounted in the floor pillars 
and liftgate. A delayed action device allows the 
courtesy lamps to remain on for an additional 
20 seconds after the doors have been closed. 
The lamps will, however, extinguish as soon as 
the ignition is switched on. 


MAP READING LAMPS 


The two map reading lamps are located in the 
roof console and are operated by individual 
tocker switches located in the interior lamp 
assembly. 





The interior lamp is located in the roof console 
above the windshield. It is operated by a single 
switch located on the lamp which has three 
switch positions: 


* Light on when either door is open 
© Off 
¢ Light continuously on 
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REMOVAL AND INSTALLATION 









INTERIOR LAMP (ROOF) 


XN, 
\S— MAP READING LAMP 
Removal ( \ 
ate gc Ha Ses NS \\C intention LAMP 
1. Ensure that the interior lamp switch is in its ? ‘ _ 13776 
e—, 


center “off” position. 


2. Pry the interior lamp out of Its aperture with 
a thin flat-edge screwdriver. 





eo 
SN MAP READING “=== 


\ LAMP SWITCH 
CONNECTIONS 
3. Detach the connections for the map read- Se NN 
ing lamps. 
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4. The reflector is a clip fit and is hinged on one 
side, Unclip the reflector to remove the bulb. REFLECTOR 
Installation 


1. Clip the bulb into the Interior lamp as- 
sembly and reconnect the wires to the lamp 
terminals. 


2. Position the interior lamp assembly into the 
aperture and clip the lamp Into position. 
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el 


REMOVAL AND INSTALLATION (Continued) 





INTERIOR LAMP (FOOTWELL) 2. Remove the bulb holder from the interior 
lamp. 
Removal and Installation 3. To install, reverse steps 1 and 2. 


1. Pry the interior lamp out of its aperture with 
a flat-edge screwdriver. 





MAP READING LAMP 


np 


. Grasp the bulbholder and pull it out. Pull 
the bulb from the bulbholder. The bulbs are 
Removal a wedge base. 











4. Carefully pry the map reading lamp out us- 3. Insert a new bulb into the bulbholder; insert 
_ Ing a thin flat-edge screwdriver. With the in- the bulbholder into the lamp. 
terior lamp already removed as above, the 4. Insert the map reading lamp into the over- 
map reading lamp can also be removed by head console and test its operation. 
inserting your finger into the interior lamp 
slot and pushing the map reading lamp out- / yf 
ward from behind. i DISCONNECT 
| INTERIOR 
2. Disconnect the map reading lamp wires / <7 CONNECTION 


from the interior lamp. 

MAP READING 

Installation LAM ee 

1. Reconnect the lamp wires and reconnect 
the map reading lamp. 


2. Install the interior lamp (if removed) and 
check the operation of both lights. 


\ 


Bulb Replacement 


7 


1. Remove the map reading lamp as detailed 
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above. 





VANITY MIRROR BULB 


Removal 


1. Lower the sun visor and pry off the mirror 
and reflector with a thin-edge screwdriver. 





SUPPLEMENT 1 
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REMOVAL AND INSTALLATION. (Continued) 





2. Remove the bulb from the end spring contact. 


Installation 
1. Install anew bulb into the end spring contact. 
2. Reinstall the mirror and reflector assembly. 
3. Test the operation of the vanity mirror. 


LOAD COMPARTMENT LAMP 


Removal 


1. Open the liftgate. Insert a finger through 
the hole in the trim panel and push the load 
compartment lamp out. 

2. You can also remove the lamp by using a 
thin-edge screwdriver and pad. Carefully 
pry the lamp assembly from its location. 


Installation 


1. Insert the lamp into its recess in the load 
compartment. 


2. Test the load compartment lamp operation. 





LOAD COMPARTMENT LAMP SWITCH Installation 


Removal ~ 1. Install the switch and secure with a screw. 


2. Reconnect the cable to the switch terminal 
and test the operation. 


1. Open the liftgate. 
2. Remove the liftgate trim panel. 
3. Disconnect the cable from the light switch. 


4. Remove the screw securing the switch; re- 
move the switch. 
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REMOVAL AND INSTALLATION (Continued) 


TRANSMISSION CONTROL SELECTOR LAMP 


Removal 


1. Remove the selector housing top cover and 
pull the bulbholder assembly up to detach It 
from the selector lever. 


2. Pull the top cover off to expose the bulb. 
The bulb is a bayonet mount. 


Installation 
1. Fit the bulb in the bulbholder and push the 
top cover in position. 


2. Clip the assembly into the selector lever 
and check bulb operation. 


3. Install the selector housing top cover. 





COURTESY LAMP SWITCH 


Removal 





1. Remove the crosshead screw securing the 
switch; pull out the switch. 

2. Pull the switch away from the door pillar 
and disconnect the wiring harness. 


Installation 


1. Reconnect the wiring harness and feed it 
back into the door pillar. 

2. Secure the switch with the crosshead 
screw and check the operation of the cour- 
tesy lamp. 





GLOVE COMPARTMENT LAMP 
BULB REPLACEMENT 


1. Open the glove compartment. 
2. Grasp the glass bulb and pull it out. 


3. Fitanew bulb into the bulbholder and test the 
operation of the glove compartment lamp. 
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INSTRUMENTS, CLUSTERS, 
AND CONTROLS 
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DIGITAL CLOCK 33-05 
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ADJUSTMENTS 
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REMOVAL AND INSTALLATION .......... 


FUEL INDICATING SYSTEM 33-20 
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In-tank Fuel Filter ............. REMOVAL AND INSTALLATION . 
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33-05-1 CLOCK 33-05-1 


CONTENTS 
Page 15000 


A-SELECT BUTTON 
(SELECTS DISPLAY) 
B—RESET BUTTON 
(SETS TIME SEQUENCE 
AND RETURNS 
TIMER TO ZERO) 
(ADJUST BUTTON 
(TIME FORMAT, 
TIMER STOP/ START, 
AND QUICK TIME SET) 
D-TIMER SYMBOL 
E-COLON K7s93 


DESCRIPTION vA 


ADJUSTMENTS 
To Set Time and Date 
Quick Time Set ... 
Timer Operation .. 





REMOVAL AND INSTALLATION 





DESCRIPTION 


The following features may be selected on the 
digital clock: 
Digital Clock—shows time in hours and 
minutes 
Date—shows the day on the left and the 
month on the right 
Timer—shows the elapsed time from a 
chosen moment in minutes and seconds or 
hours and minutes. 


and minutes. When the clock is running, the 
colon: flashes every second. The display is 
dimmed when the vehicle’s exterior lights are 
switched on. 


To obtain the “date” display, press the SELECT 
button once. After four seconds, the digital 
clock..will reappear. To obtain the “timer” 
display, press the SELECT button twice. The 
unit will now show “00:00” with the colon 
static. To revert to the normal digital clock 
display, press the SELECT button once. Set- 
tings and adjustments can only be made with 
the ignition ON. 


Upon switching on the ignition, the clock will 
show time. It has a 12-hour or 24-hour select- 
able format. A colon appears between the hours 





ADJUSTMENTS 


TO SET TIME AND DATE 


Settings must be carried out in the following Press ADJUST button to increase the flash- 
sequence. ing hour number. 
4. 12/24 Hour Format . Minutes 
With the unit showing time, press the Press RESET button again. The minute 


RESET button once. The display will flash 
showing “12H” or “24H” depending on 
whether the clock is set to display time in 
12-hour..or 24-hour format. Press ADJUST 
button to change display, format. 
. Hours 

Press’ RESET button again. The hour num- 
ber on the left will now flash. If the 24-hour 
format was selected, the minute number on 
the right will remain static. If the 12-hour 
format was selected, an “A” for a.m. or “P” 
for p.m. will appear in place of the minutes. 


number on the right of the display will now 
flash, Press ADJUST button to increase the 
flashing minute number. 


. Day 
Press RESET button again. The unit will 
now show the day number on the left flash- 
ing with the month number on the right 
static. Press ADJUST button to increase the 
flashing month number. 


. Month 


Press RESET button again. The unit will 





33-05-2 CLOCK 


33-05-2 


pel 


ADJUSTMENTS (Continued) 


TO SET TIME AND DATE (Continued) 


now display the date with the day number 
on the left and the month number on the 
tight. Press ADJUST button to increase the 
flashing month number. 


6. Time 
Press RESET button again. The unit will 


QUICK TIME SET 


Whenever the clock reads 58, 59, 00, or 01 
minutes on any hour, it can be reset to 00 
minutes, 00 seconds by pressing the ADJUST 
























TIMER OPERATION 


1. To start and stop timer. 

With the clock showing time, push SELECT 
button twice. The clock will display “00:00” 
with the colon static. To start the timer, 
press ADJUST button once. The colon will 
flash and a dot—the “timer symbol” will 
appear on the top left of the display. Press- 
ing the ADJUST button a second time stops 
the timer and freezes the display. A third 
press will restart the timer from where it 
stopped. 


The timer counts to 59 minutes and 59 
seconds, then rolls over to 1 hour 00 
minutes and continues to count at one- 
minute intervals. When It reaches 59 hours 
59 minutes, It automatically resets to zero 


two displays can be selected when the 
timer is in operation. To obtain the normal 
time display, press the SELECT button 
once. To obtain the date dispiay for four 
seconds, press select. again. 





and continues to count. Either of the other _ 


now return to the display of time. 

To revert to the display of time at any point 
during the setting sequence, press the 
SELECT button. 


button once. For minutes 58 and 59, the hour 
will be Inclemented by one, but for minutes 00 
and 01, the hour displayed will be unaffected. 


The “timer symbol” will appear on both the 
time and date displays when the timer is in 
operation. The timer cannot be stopped or 
started when the clock shows the normal 
time display. 

2. To reset timer to zero. 


With the clock showing time, press SELECT 
button twice to display the timer. To zero 
the timer, push RESET button. If the timer 
was running, the “timer symbol” will disap- 
pear. The clock can now be set to show the 
normal time display (by pressing SELECT 
button), or the timer can be restarted (by 
pressing ADJUST button). 


The time recorded on the timer when the 
timer Is stopped will be left in its memory 
until the timer is restarted even if the igni- 
tion is switched off. However, if the timer is 
running when the ignition Is switched off, it 
will continue to record elasped time until 
the Ignition is switched on again and the 
timer is stopped or reset. Thus, the timer 
can be used to record actual driving time or 
total journey time, 









CLOCK 
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REMOVAL AND INSTALLATION 





CLOCK 


Removal 


4. Disconnect the battery ground cable. 

2. Remove the screw retaining the warning 
light fascia. Remove the fascia by pulling 
the bottom outward. (It is held by two spring 
clips at the bottom.) 


3. Remove the four phillips screws retaining 
the clock and pull out the clock. Disconnect 
the electrical harness from the back of the 
clock and remove the clock. 


Installation 
4. Reconnect the wiring harness to the back 
of the clock and reinstall the clock. Install 
the four phillips retaining screws. 
2. Reinstall the warning light fascia and re- 
taining screw. 


WARNING RETAINING 
LIGHT, SCREW 
FASCIA LOCATION 





3. Reconnect the battery ground cable. Reset 
the clock and test its operation. 
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DESCRIPTION 





The fuel level indicating system is a bimetal 
resistance-type system consisting of a fuel 
gauge with integral voltage regulator (IVR) unit 
which is part of the fuel and temperature gauge 
assembly, and sender unit located in the fuel 
tank. The system will operate when the ignition 
key is in the RUN (Position “I”’) or ACCESSORY 
(Position “Il”) position. | 








{rue INDICATOR GAUGE 


The fuel indicator gauge pointer is driven by a 
wire wound bimetal strip, which when heated 
by the flow of current controlled by the fuel 
sender unit, produces the appropriate fuel level 
indication. When the current is low (low fuel 
level), there is little heating effect and the 
pointer moves a short distance. As current in- 
creases, it produces a greater heating effect, 
and the pointer moves a greater distance. Keryae 
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FUEL INDICATING SYSTEM 33-20-2 





DESCRIPTION (Continued) 





FUEL SENDER AND PUMP ASSEMBLY 


The fuel sender has an electric pump as part of 
the assembly. Refer to Section 24-35 for elec- 
tric fuel pump service and diagnosis. 


IN-TANK FUEL FILTER 


The filter on the fuel sender is replaceable 
should it become clogged. Cleaning is not 
recommended. It must be hand pressed onto 
the hattam of the electric pump. 


LOW FUEL WARNING SYSTEM 


The low fuel warning switch is an electronic 
sensing device and is part of the fuel gauge 
float unit located in the fuel tank. The low fuel 
indicator lamp will glow when the fuel tank con- 
tains less than 5.4 liters (1.4 gallons). It is not 
adjustable and is field serviced only by replace- 
ment. The system has a prove-out feature to 
check lamp operation each time the ignition 
switch is turned ON. 





NOTE: Diagnostic, removal and installation 
procedures for the fuel indicator gauge are 
located in Section 33-50, Instrument Cluster. 


NOTE: Additional auxiliary warning diagnostic 
and removal/instaliation procedures are locat- 
ed in Section 33-92 Auxiliary Warning Indicator. 













Low 
PRESSURE 
PUMP 


LOW FUEL LEVEL 
WARNING LIGHT 


AUXILIARY WARNING 
SYSTEM 
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33-20-3 FUEL INDICATING SYSTEM 33-20-3 
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DESCRIPTION (Continued) 





SPECIAL SERVICE TOOLS REQUIRED: 


Connector Release T82L-9500-AH 
Gasoline Tanker Rotunda 034-00002 
Digital Voltohmmeter Rotunda 007-00001 
Components Analyzer Rotunda 059-00003 


TESTING 


foodie oY IME sa Shade sug uatygouns stat ode ai nh ee | 





PRELIMINARY CHECKS. 


1. Visually inspect fuel tank for damage. A 
fuel tank that is collapsed or distorted from 
its normal shape will seriously affect the 
fuel indicating system. 

2. Occasionally, the fuel tank may not fill com- 
pletely. This will result in the fuel gauge not 
reaching the “FULL” mark. Check the fuel 
gauge by shaking the vehicle after the first 
fuel blow back or pump nozzle cutoff. Then, 


CAUTION: Do not ground or spark elther ter- 
minals or leads of the: integral voltage 
regulator. It will cause damage to the IVR or in- 
strument cluster printed circult assembly. 





1. Disconnect wiring connector from the ter- 
minals at the fuel sender. Clean corrosion 
or foreign material from terminals if neces- 
sary. Connect a voltmeter between the 
gauge lead (blue/black) in the connector 
that was disconnected from the fuel 
sender, and a suitable ground, other than 
the ground wire in the chassis-side wiring 
harness. 

2. With the ignition switch in the ON position, 
look for 10 volts on the meter. If present, go 
to step 6; if not, go to step 3. 

3, At the instrument cluster, connect the volt- 
meter between the fuel gauge terminal 


slowly meter fuel into the tank with the temperature gauge assembly must be replaced. 
OPERATIONAL AND CALIBRATION TEST (yellow) and ground. Look for 10 volts; if 


shut-off nozzle just inside the restrictor 
door. If the fuel gauge reaches full after this 
procedure, the fuel indication system is 
operating satisfactorily. 


NOTE: The integral voltage regulator (IVR) also 
supplies a common regulated voltage for the 
fuel and temperature gauges. If both fuel and 
temperature gauges exhibit similar problems 
(fluctuating intermittently or a high or low 
reading), the IVR is damaged and the fuel and 


present, inspect and repair the wiring as 
necessary. 


4, Recheck for 10 volts. If 10 volts Is still not 
present, go to step 5. 


5. Connect. voltmeter leads -between the red 
gauge lead and ground. If 10 volts is observed 
at this point, replace the amplifier assembly. 
If not seen, replace the fuel gauge and repeat 
steps 1 and 2. 


6. Move the ground lead of the meter to the 
ground lead (brown) in the fuel pump connec- 
tor. With the ignition switch in the ON posi- 
tion, look for 10 volts. If present, go to step 7; If 
not, trace and service the ground wire and 
connections. Repeat step 6. 

7. Obtain a pair of test resistors: 18 ohms (plus 
or minus 5%) at 10 watts or more and 275 
ohms (plus or minus 10%) at 1 watt or more 
and proceed to step 8. If you have an XR4Ti 
fuel sender of known quality, go to step 9. 





SUPPLEMENT 1 
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TESTING (Continued) 





OPERATIONAL AND CALIBRATION TEST (Continued) 


8. Disconnect wiring connector at the fuel tion switch ON, and float rod against the 
gauge sender. Connect resistors one at a full stop (away from the filter), the fuel 
time between gauge lead and ground lead gauge should read FULL or above. With the 
of wiring connector. With the ignition float rod against the empty stops, the fuel 
switch ON and 18 ohm resistor connected, gauge should read EMPTY or below. Allow 
the fuel gauge should read FULL or above, two minutes for stabilization at each sender 
and with 275 ohm resistor connected, the stop. 
fuel gauge should read EMPTY or below. If 10. If the gauge did not read correctly at 
the fuel gauge performs correctly, proceed EMPTY or FULL, replace the fuel/tempera- 
to the fuel sender unit test; if not, go to ture gauge assembly and repeat step 6 or 7. 
step 8. If the gauge reads correctly, proceed to 

step 9. 

9. Disconnect the wiring connector from the 11. If the fuel gauge systems continues to read 
sender and connect to the known quality high or low or fluctuate, proceed to test the 
fuel sender (of known quality). With the Igni- fuel sender unit. 


i ed 





FUEL SENDER UNIT the ground terminal (brown) in the fuel pump 
connector, and the other lead to the fuel 

in Vehicle Test gauge sender terminal (blue/black). 
1. Inspect fuel tank for distortion or damage. a. If the ohmmeter reads between 18 and 

255 ohms, proceed to step 3. 
NOTE: If fuel tank is damaged or distorted, re- CAUTION: Be careful to be on the fuel gauge 
place before further testing. terminal rather than the trip computer or low 
fuel warning terminal. 
2. Connect one lead of the Rotunda Digital b. If the ohmmeter reads below 18 or above 
Volt/Ohmmeter 007-00001, or equivalent, to 255 ohms, replace the fuel sender unit. 


WIRE ASSEMBLY CONNECTORS TO 
FUEL PUMP/SENDER UNIT 


BROWN-RED 

TRIPMINDER BLACK-RED 

PUMP POWER 
(+12 VOLTS) 








FUEL SENDER 


CONNECTOR 
BROWN-GREEN BROWN 
otlOw FUEL GROUND FOR 
WARNING GAGES 
NOTE: GROUND FUEL PUMP 
BLUE-BLACK VIEWED FROM (PUMP POWER CONNECTOR 
FUEL GAGE SENDER TERMINAL END RETURN) 


OF CONNECTORS 
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SUPPLEMENT 1 
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FUEL INDICATING SYSTEM 


33-20-5 
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TESTING (Continued) 





FUEL-SENDER UNIT (Continued) 


3, Fill the fuel tank to capacity. The ohmmeter 
readings should be between 18 and 20 
ohms resistance. 

a. If the ohmmeter reads between 18 and 20 
ohms, proceed to step 4. 

b. If the ohmmeter reads below 18 ohms or 
above 20 ohms resistance, replace the 
fuel sender unit. 


4. Use Rotunda Gasoline Tanker 034-00002, or 
equivalent, to drain all the fuel from the fuel 
tank. Observe the ohmmeter reading while 
the fuel tank is being drained. 








Bench Test (with Sender Removed from 
Fuel Tank) 


1. Connect one lead of an ohmmeter to the 
ground terminal of the fuel sender connec- 
tor and the other lead to the variable 
resistor terminal. Position the float rod 
against the EMPTY stop (closest to the fuel 
filter). 

a. If the ohmmeter reads between 245 and 
255 ohms, proceed to step 2. 

b. If the ohmmeter reads less than 245 
ohms, or above 255 ohms, replace the 
fuel sender unit. 


5. When the fuel tank is empty, the ohmmeter 






a. lf the resistance increases smoothly 
without jumping or hesitating, proceed to 
step 5. 

b. If the resistance jumps or hesitates, re- 
place the fuel sender unit. 


reading should be between 245 and 255 
ohms resistance. If not, replace the fuel 
sender unit. 
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2. Observe the ohmmeter reading while slowly 
moving the float between the EMPTY and 
FULL float rod stops. 

a. If the resistance increases or decreases 
smoothly without jumps or hesitation, 
and the ohmmeter reading throughout 
the arm swing is between 18 and 255 
ohms, proceed to step 3. 

b. Throughout the arm swing, if the ohm- 

meter reads above 255 ohms or below 18 

ohms, replace the fuel sender. 








c..If the resistance reading jumps or hesi- 
tates while smoothly moving the float 
rod, replace the fuel sender unit. 







3, Move the float rod to FULL stop position (fur- 
thest away from fuel filter). The ohmmeter 
should read between 18 and 20 ohms 
resistance. If the ohmmeter reads outside of 
these values, replace the fuel sender unit. 


SUPPLEMENT 1 
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TESTING (Continued) 





FUEL SENDER UNIT BENCH TEST (with Sender NOTE: Check the float before reinstalling a fuel 
Removed from Fue! Tank) (Continued) sender unit in the fuel tank. Be sure that the 
float is not: 


. Before reinstalling or installing a new fuel 
sender unit, the wire harness connector 
should be connected to the fuel sender unit 
and the float rod moved away from the 
EMPTY to FULL stops to check the fuel 
gauge readings. 


© Filled with fuel 
¢ Badly distorted 
© Loose on float rod. 


Check the fuel sender locating tabs. Be 
sure the tabs are not bent allowing tho 
sender unit to rotate on the gasket surface 
as the locking ring is installed. 








LOW FUEL WARNING SWITCH CIRCUIT 


Improper operation of the low fuel warning 
lamp will be observed only if the fuel gauge 
points to the red area and the low fuel warning 
lamp is OFF, or if the fuel gauge points above 
the red area and the warning lamp is ON. 


4. If either condition exists, ensure that the 
two wiring connectors are connected at the 
fuel sender, and that the one wiring connec- 
tor is connected at the low fuel module. 


2. If connections are OK, proceed to step 3. 


. Disconnect the wire assembly to the low 


fuel warning switch. With the ignition ON, 
test the connector terminal with the brown- 
green wire, circuit number 31B-55, with a 
voltmeter. If 12 volts (battery voltage) is 
measured, proceed to step 4; if 12 volts is 
not measured, check the low fuel warning 
lamp bulb and the interconnecting wire 
assemblies and repair as necessary. Then, 
repeat step. 3. 


. With the ignition switch ON, connect a pair 


of resistors (both % watt, 180 ohms +5% 
and 1200 ohms +5 %) one at a time be- 
tween the connector terminal (circuit 
31B-55) and ground. If the low fuel warning 
lamp is ON with 180 ohms and OFF with 
1200 ohms but the low fuel warning lamp 
continues to display incorrect operations, 
replace the fuel gauge sender and pump 
assembly. 








33-20-7 FUEL INDICATING SYSTEM 
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REMOVAL AND INSTALLATION 


FUEL SENDER UNIT 
Removal 


CAUTION: Fuel supply lines will remain 
pressurized for some period of time after the 
engine is shut OFF. This pressure must be 
relieved before servicing of the fuel system Is 
begun. Refer to Section 24-50 for Fuel System 
Pressure Relief procedure. 


1. Drain the fuel tank and remove the fuel 
tank. 

2. Remove any dirt that has accumulated 
around the sending unit so that it will not 
enter the tank or connections. 


3. Disconnect wiring connector from fuel 
sensor. 





WIRING 
CONNECTOR 





KT745 





4. Remove “hairpin” type clip from fitting by 
tirst bending the shipping tab downward so 
that it will clear the body. Next, (using 
hands only) spread the two clip legs about 
3.2 mm (1/8 in.) each to disengage the body 
and push the legs into the fitting. Complete 
removal is accomplished by lightly pulling 
from the triangular end of the clip and work- 
ing It cloar of the tube and fitting. 


CAUTION: Do not use any tools. 


5. Grasp the fitting and-hose and pull in an 
axial direction to remove the fuel line from 
the steel tube. 








PLASTIC “HAIRPIN” 


5116-INCH 
FUEL LINE 





6. To remove the 1/4-inch fuel return line, slide 
Tool T82L-9500-AH, or equivalent, on the 
steel tube with small end of tool toward 
connector. Press tool into connector to re- 
lease. If connector does not release, rotate 
tool 1/4 turn and repeat. 







—— 


FUEL RETURN LINE 


TOOL T82L-9500-AH 
/y 
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33-208 FUEL INDICATING SYSTEM 33-20-8 





REMOVAL AND INSTALLATION (Continued) 









FUEL SENDER UNIT REMOVAL (Continued) LOCK RING 
TOOL 
D84P-9275-A 





7. Remove the sending unit/fuel pump lock ring 
using lock ring tool D84P-9275-A, or equiva- 
lent. Turn the lock ring counterclockwise to 
release from the tank. 


8. Remove the lock ring, seal ring and sending 
unit/fuel pump from tank. 


Kq7767 





Installation 


. Clean the fuel tank seal ring groove. 


2. Put alight coating of C1AZ-19590-B, or equiv- 
alent heavy-duty grease, on a new sealring to 
prevent the lock ring from dragging on the oe! 
seal during installation, 


3. Position the new seal ring in the fuel tank 
groove. 


4. Position the sending unit/fuel pump in the 
fuel tank. 


5. Hold the assembly in position and install the 
lock ring finger tight. Make sure that all lock- 
Ing tabs are under the tank.lock ring tabs. K7749 





6. Tighten the lock ring using the Lock Ring Too! 
D84P-9275-A, or equivalent. 


7. Install the fuel tank. If necessary, refer to Sec- 
tion 24-50. 











SUPPLEMENT 1 


33-50-1 


Instrument Cluster 





SECTION 33-50 Instrument Cluster 














SUBJECT PAGE 
DESCRIPTION ......... 0 cc cseeeeeeeee sree es 8350-4 
REMOVAL AND INSTALLATION 
Instrument Cluster Assembly . ++ 33-50-4 
Instrument Cluster Bulb .... + 33-50-6 
Printed Circuit and Fuel/Temperature 
Gauge + 83-50-4 
Speedometer Cable... 33-50-7 
Speedometer Head ...... 33-50-6 
Tachometer/Turbo Boost Gauge 
Assembly ........ 2.0.0.8 Sinaia nk Sodas 39-50-86 


DESCRIPTION 













SUBJECT PAGE 

TESTING 
Calibration Test—Temperature Gauge . + 33-50-2 
Charge Indicator Lamp + 33-50-1 
Oil Pressure Indicator + 33-50-2 
Printed Circuit ...... > + 33-50-1 
Speedometer/Odometer + 33-50-3 
Temperature Gauge Syste . 33-50-2 





The instrument cluster includes the speedometer, 
tachometer, fuel and temperature gauges, and the 
turbo boost/vacuum gauge (mounted with the 
tachometer). The gauges and pointers are 
backlighted when the headlamps are switched on, 
The five warning lights give visual warning of 
direction indicators, low brake fluid level/ parking 
brake ON, headlamp high beam, low alternator 
output and low oil pressure. 


The turbo boost/vacuum gauge indicates positive 
Pressure (boost) during turbocharged operation and 
negative pressure (vacuum) when the engine is not 
in a boost mode. The gauge is marked from - 15 psi 
to 20 psi and is connected to the intake manifold by 
means of a vacuum line. 





TESTING 
— 


Printed Circuit 


The printed circuit, which supplies current to the 
instrument cluster lamps and gauges, is made of 
copper foil bonded to a mylar base. The printed 
circuit is mounted to the cluster backplate. Due to its 
location; it cannot be easily inspected and/or tested 
in the vehicle. This makes the printed circuit 
vulnerable to damage when a probe is used for 
in-vehicle testing. The probe can pierce tha printed 
Circuit or in some Gases burn the copper conductor. 
Since there is no approved procedure for in-vehicle 
testing of the printed circuit, it must be removed for 
visual inspection. If no visual damage is evident, 
each circuit should be tested with an ohmmeter or 
test lamp. If an open or short circuit is detected, the 
Printed circuit must be replaced. 











Charge Indicator Lamp 


To test the charge indicator lamp, turn the ignition 
switch to the RUN position with the engine OFF. The 
lamp should come on. If it does not, disconnect the 
hamess connector from the "'D'' terminal at the 
alternator and ground the wiring terminal on the 
alternator housing. Turn the ignition switch to the 
RUN position. The charge indicator lamp should 
come on. If it does not, check the bulb, wiring and 
cluster printed circuit. If no problem is found, replace 
the voitage regulator. If necessary, refer to Section 
31-12, 


When starting in cold ambient temperatures (when 
the engine is cold), the charge indicator lamp may 
stay on. While the lamp is on. the charging systam is 
Not functioning. Increasing the engine speed above 
2000 RPM energizes the alternator, which makes 
the lamp go off. 


The cause for this is low voltage passing through the 
warning lamp to the alternator. This low voltage 
cannot provide initial excitation for energizing the 
alternator field at start-up. 


This can be corrected by installing a 100 ohm-10 
watt resistor in parallel with the warning lamp. These 
resisters can be obtained from a local source. 


1. Remove the instrument cluster. If necessary, 
refer to the procedure in this Section. 


2, Locate the blue wire at pin 7 and the black with 
yellow tracer wire at pin 6 in the multi-plug 
connector for the cluster as shown. 


3. Splice the resistor leads into these two wires 
using suitable connectors or solder joints. Tape 
the splices, 
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33-50-2 


TESTING (Continued) 


Instrument Cluster 








+ 
NOTE: The resister must be positioned and 
secured to the wire harness so that it does not 
rattle or contact any components. Do not tape 
over the porcelain body of the resister. It must 
be exposed to dissipate heat. 


4. Install the cluster. If necessary, refer to the 
procedure in this Section. 










31-10 BR 0.75 


56-3 BLIW 0.75 
54-10 BLIGN 0.5* 


INSTRUMENT 
CLUSTER 
CONNECTOR 


61 BL 15 
54-4 BKY 0.5 
31B-17 BRIY 0.5 
1:3 GN 1.0 
31-13 BR 0.5 
54.12 RIW* 
58-6 GYIGN 


4arnonaar 


K12730-4 











Oil Pressure Indicator 


Disconnect the temperature switch wire before 
testing the oil pressure indicating system on those 
vehicles that have an engine warning lamp. 
To test the oil pressure switch and indicator lamp, 
turn the ignition switch on, but do not start the 
engine. The indicator lamp should come on. 


e If the indicator lamp does not come on, remove 
the wire from the switch terminal and connect the 
wire to ground. If the lamp now comes on, the oil 
pressure switch is in operative. Replace the 
switch. 


e Ifthe lamp does not come on with the switch wire 
connected to ground, the warning lamp is burned 
out or the system wiring is open circuited. Replace 
the lamp or service the wiring. 


If the lamp stays on with the engine running and the 
engine has adequate oil prossura, disconnoct tho 
wire from the oil pressure switch. The lamp should 
go out. 

« If lamp goes.out, replace switch. 


* Ifthe lamp does not go out, service shorted wiring 
between switch and lamp. 














Temperature Gauge System 


« Do not apply 12 volts or ground directly to the 
temperature sender terminal. This voltage will 
damage the sender and gauge. 


Verify that the engine-to-body ground strap is 
secure. A poor ground can cause high 
temperature gauge indication. 


Idle the engine, with all the accessories off, until 
the thermostat opens and the engine coolant 
temperature stabilizes. The temperature gauge 
pointer should indicate in the center to lower half ~ 
of the normal band. If the coolant temperature 
does not stabilize, check the cooling system for 
proper function. 

If the gauge is inoperative, or if the pointer does 
not indicate in the center to lower half of the 
normal band, test the IVR, gauge and gauge 
circuit with a test lamp or voltmeter. 


SENDER LOCATION 





TEMPERATURE a / 
SENDER { 


Calibration Test—Temperature Gauge 


NOTE: The electronic IVR supplies a common 
regulated 10 volts for temperature and fuel gauges. 
The IVR is malfunctioning only if all gauges show 
similar problems (fluctuating movement, high 
readings, or low readings). Refer to Section 33-20 
for IVR operational test before proceeding. 


Test the temperature gauge with a 19 ohm resistor 
for high calibration and a 250 ohm resistor for low 
calibration as follows: 


e Turn the ignition switch to key position | or Il. 
Connect a 19 ohm resistor between the gauge 
lead and ground. The center line of the pointer 
should fall within the band around the red sector. 
Connect a 250 ohm resistor between the gauge 
lead and ground. The center line of the painter 
should fall within the band around the white 
sector. 


—lf the gauge tests within calibration, replace the 
sender. 


—lf the gauge is still out of calibration, replace the 
gauge. 


K14028-4 
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TESTING (Continued) 
Speedometer/Odometer 


SPEEDOMETER SYSTEM 
NOISY, ERRATIC, INOPERATIVE, OR INACCURATE 


Verity Condition 









ERRATIC OR INOPERATIVE INACCURATE 


noisy, POINTER WAVER 



































Check for noise Cheek cable for Thack for odometer Check odometer 
with engine kines of Bends i eneration curacy 
fl Tunninguin neutea: routing 
7 
oK NotoK OK Not OK 
‘tases 1 
Check for other Thinks or bends 











Causet of veh. noise replace 


































































































































sable, M speedometer 
Check speed control | pointer operates 
OK mat ON 9 
on Not OK Replace gear Disconnect cable ‘Cheek lor proper 
macnet shaft in t 
Discannect cable snd Speecometer heac tuens {> 
kinks of bends T 1 
‘| coe Sa anger eeees eae are gear 
burrs or bent tips T T 
pt OK Not ox OK No! OK 
OK Not OK Pere cir aera 
L Replace cable [Repiace cetective 











Replace speedometer 

head (Check speedometer 

cable for kinks. 

improper routing 

OK wot Ox orb 

Soe ee 

Replace gear Not OK 

1 








hack Tor detective 
riven gear 









































[Replace cape 
} CKT757 








Replace speedomeler 


head 
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REMOVAL AND INSTALLATION 


Instrument Cluster 


33-50-4 





Instrument Cluster Assembly 
Removal 


1. Remove screw from -upper steering column. 
shroud and remove shroud. 


2. Remove instrument panel illumination control 
and intermittent wiper control rheostats. 





INSTRUMENT 
PANEL 
ILLUMINATION 
CONTROL 


13K752 «7721 





3. Remove four bezel retaining screws and 
remove bezel. 


4, Remove four screws retaining instrument 
cluster to instrument panel and pull cluster 
towards steering wheel. 














5. Disconnect speedometer cable, harness 
connector, and turbo boost gauge vacuum line 
from rear of cluster assembly and remove 
cluster. 





SPEEDOMETER 
CABLE 


7722 


Installation 
1. To install, reverse Steps 1 through 5. 








Printed Circuit and Fuel/Temperature 
Gauge 


Removal 


1. Remove. the instrument cluster. If necessary, 
refer to the procedure in this section. 


2. Remove the two nuts and washers connecting 
the fuel gauge amplifier assembly wiring lo the 
printed circuit board. 


3. Separate the red wiring connector. 


4, Peel the amplifier circuit assembly from the 
back of the cluster, 


RED 
WIRING WIRE 


YELLOW 
WIRE CONNECTOR 























ooo98 
(0) ur 
S ®: 
FUEL 

GREEN 

GAUGE 
WIRE AMPLIFIER 

CIRCUIT ——xes26 








ac 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster 


33-50-5 





5. Remove all warning light bulbs and cluster 
illumination bulbs and holders. Twist bulbs 
counterclockwise to remove. 


6. Remove six screws and detach cluster lens 
fascia. 






































7. Remove five screws and remove cluster 
backplate. 





8. Remove tachometer assembly and. three 
attaching nuts and washers. 


9. Remove four nuts and washers connecting 
combined fuel and temperature gauge. Place 
gauge ona clean piece of paper or lintfree cloth 
to avoid soiling the gauge face. 


10. Remove printed circuit terminal plug connector 
and unused module connector. 


UNUSED 
MODULE 
CONNECTOR 







PRINTED 
CIRCUIT 
TERMINAL 

PLUG lore 
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REMOVAL AND INSTALLATION (Continued) 


instrument Cluster 


33-50-6 





14. Carefully unclip printed circuit from retainers at 
the back of the cluster and remove printed 
circuit. 











K7726 
Installation 
1. Fit printed circuit onto all retaining lugs on back 
of cluster. 
2. Reverse removal Steps 1 through 11, 
Instrument Cluster Bulb 
Removal 
1. Remove instrument cluster as described in this 
Section. 


2. Remove bulb holder from instrument cluster. 
Twist counterclockwise to remove. 


LOW ALTERNATOR LOW OIL 
OUTPUT PRESSURE 
LOW BRAKE 
DIRECTION 
FLUID LEVEL INDICATORS HEADLAMP 


PARKING 
BRAKE ON 





HIGH BEAM 


CLUSTER 
ILLUMINATION 
BULBS 





Installation 


4. Fit bulb to holder and install holder in 
instrument cluster. 


2. Reinstall instrument cluster as described in this 
Section. 


bd 


$$ 


Speedometer Head 


Removal 

1. Remove instrument cluster as described in this 
Section. 

2. Remove cluster front from cluster assembly (4 
screws). 


3. Remove two screws retaining speedometer unit 
to instrument cluster body. Remove 
speedometer. 


197255 





K7728 


Installation 

1. Position speedometer head unit in cluster 
housing. 

2. Install cluster front to. cluster assembly (4 
screws). 

3. Reinstall instrument cluster as described in this 
Section. 











REV. 08/86 


33-50-7 


REMOVAL AND INSTALLATION (Continued) 








2. 
3. 


SPEEDOMETER 
A 


Speedometer Cable 
Removal 
ds 


Remove instrument cluster as described in this 
Section. 


Jack up vehicle and fit jack stands. 


Manual Transmission Only. Remove snap 
ring holding cable to extension housing. 
Remove cable from gearbox: 


Automatic Transmission Only. Remove bolt 
and spring washer securing cable retaining 
clamp to gearbox. Remove clamp an: 
speedometer cable. 


Remove speedometer cable. 


GEARBOX 


ans 


CABLE 7730 








Instrument Cluster. 








33-50-7 


——_— 
Installation 


1. 


Insert cable through bulkhead aperture and fit 
grommet into dash panel location. Feed cable 
through dash panel aperture until color band on 
sii matches grommet. Reconnect cable to 
clips. 


Route cable along side member and across 
bulkhead panel. Check that cable passes under 
side member bracket: Make sure that second 
color band matches first side member clip and 
that third color band is aligned with side 
member bracket. 









\ 


t 
SPEEDOMETER 
CABLE 


«7732 


Manual Transmission Only. Route cable to 
extension housing and position cable in 
gearbox housing driven gear. Retain with snap 
fing. 


Automatic Transmission Only. Assemble 
washer and clip to bolt. Position fork of clamp 
over speedometer cable casing. Tighten bolt 
from 7 to 9 N-m (5 to 7 Ib-ft). 


Remove jack stands and lower vehicle to 
ground. 


Reinstall instrument cluster. 





| 
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REMOVAL AND INSTALLATION (Continued) 


Instrument Cluster 


33-50-8 





Cc 





2. 





Tachometer/Turbo Boost Gauge 
Assembly 


Removal 
1: 


Remove instrument cluster as described in this 
Section. 


Remove cluster front from cluster assembly (4 
screws). 


Remove hose from turbo boost/vacuum gauge. 


Remove three nuts and washers and remove 
tachometer from cluster. 








[ installation 


1. 





Install bolt retaining turbo boost gauge pressure 
valve. 


Install three nuts and washers retaining 
tachometer assembly to instrument cluster. 


Install cluster front to cluster assembly (4 
screws). 


Reinstall instrument cluster as detailed in this 
Section. 
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SECTION 33-70 IGNITION SWITCH—LOCK BARREL 


IGNITION SWITCH—LOCK BARREL 


33-70-1 


CONTENTS 


DESCRIPTION 


TESTING 


Continuity Test .. 
Mechanical Test . 


REMOVAL AND INSTALLATION 
Ignition Switch Lock Barrel 








DESCRIPTION 












The ignition switch is mounted onto the lock 
cylinder housing and is controlled by a lock bar- 
tel which is part of the actuator assembly. The 
lock cylinder provides a positive lock for the 
steering system. The locking mechanism is lo- 
cated in the lock cylinder housing at the upper 
end of the steering column. The ignition switch 
has a short harness connector carrying connec- 
tlons that engage with the connectors of a 
multiple connector, The mulliple cunnector is 
held to the switch by integral locking fingers. 


Four positions are marked on the lock: 
Key Position 0: 


The ignition is off and the steering wheel is 
locked when the key is removed. Only in this 
position can the key be removed. 


When unlocking from position 0, push the key 
in the lock and turn the key. At the same time, 
turn the steering wheel slightly to ease pres- 
sure on the locking device. 


After removing the key, turn the steering wheel 
slightly until the steering lock Is engaged. 




































IGNITION 
HARNESS. 411572 
CONNECTION 







CYLINDER 





K7754 





WARNING: Before leaving the driver’s seat, you 
should always make sure the gear selector 
lever is engaged in P (PARK) with an automatic 
transmission or R (REVERSE) with a manual 
transmission. 





33-70-2 IGNITION SWITCH—LOCK BARREL 33-70-2 
LL 


DESCRIPTION (Continued) 


Set the parking brake fully AND shut off the 
ignition. Unexpected and possibly sudden vehi- 
cle movement may occur if these precautions 
are not taken. 


Key Position I: 


The steering is unlocked. The ignition remains 
off but the clock is displayed and the radio may 
be operated. 


Key Position Il: 


The ignition and all circuits are on. This is the 
normal key position after the vehicle is started. 


NOTE: If the vehicle is being towed, the key 
must be in position Il. 


Key Position II: 


The starter motor is operated. On vehicles 
equipped with an automatic transmission, the 
gearshift selector lever must be in P (PARK) or 
N (NEUTRAL) for the starter motor to operate. 
With a manual transmission, the lever must be 
in the NEUTRAL position. The engine will crank 
until you release the key. If the engine does not 
start, the key must be returned to position | 
(OFF) before the starter motor can be operated 
again. 








TESTING 





CONTINUITY TEST 


1. Disconnect the multiple connector by spread- 
ing apart the locking fingers and pulling the 
connector from the switch connector. 

. Test the continuity through the switch by 
connecting a self-powered test lamp or ohm- 
meter between the connector terminals indi- 
cated on the chart. No continuity should exist 
between any blade and chassis ground in any 
switch position except the proof circuit in the 
START position. 


BACK-UP 
LAMP SWITCH 


SWITCH 
MANUAL TRANSMISSION 


3. For an “engine won’t crank” condition, 
determine if the condition exists with the 
shift lever in both Park and Neutral posi- 
tions (automatic transmission only) or in 
Neutral (manual transmission) before per- 
forming the above two steps. If the “no 
crank” condition occurs in one shift lever 
position but not the other, a more probable 
cause io the noutral otart owiteh located in 
the transmission. 


SWITCH 


AUTOMATIC TRANSMISSION 





33-70-3 IGNITION SWITCH—LOCK BARREL 33-70-3 
SS 


TESTING (Continued) 





MECHANICAL TEST 2. If sticking or binding occurs, check for the 
following: 
1. Test the steering column ignition system © Burrs on the lock cylinder key 
mechanical operation by rotating the lock * Binding lock cylinder 


cylinder key through all switch positions. : ‘i 
The ovement should feel smooth with no * Shroud rubbing against lock cylinder 

sticking or binding between detent switch © Burrs or foreign material around the rack 
positions (O, |, Il, and Ill). and pinion actuator in lock cylinder housing 


Insufficient lube on actuator 


Binding ignition switch 
Incorrect key and poorly cut key. 


REMOVAL AND INSTALLATION 























IGNITION SWITCH LOCK BARREL 


Removal 


1. Remove the steering column shroud. 


2. Insert the key into the ignition switch and 
turn the key to the ACC position (I). 

3. Using asuitable tool, depress the keycylinder 
leaf spring through the access hole inthe lock 
housing. At the same time, gently jiggle the 
key back and forth until the lock barrel and 
key cylinder come free. 





4. Remove the circlip from the tock barrel. Be 
sure not to damage the circlip location in 
the lock barrel; otherwise, assembly of the 
circlip will be affected. 


5. Withdraw the key approximately 5 mm (0.2 
in). This will cause an additional ridge to 
project which acts on the key cylinder 
chamfer causing it to be brought flush to 
the barrel. Remove the key barrel from the 

cylinder. 





33-70-4 





REMOVAL AND INSTALLATION (Continued) 


IGNITION SWITCH—LOCK BARREL 


IGNITION SWITCH LOCK BARREL 


Installation 


1. 


Insert the key fully into the key barrel; then, 
withdraw It approximately 5 mm (0.2 in.) to 
bring the additional ridge flush with the bar- 
rel notch. 


. Insert the key barrel into the cylinder. The 


barrel can only be fitted in one position and 
this allows the ridge to act on the cylinder 
chamfer. 


. Fully insert the key and check that the key 


and barrel can be turned freely. 


. Turn the key to the ACC position (I) and in- 


stall the retaining circlip. The open jaws of 
the circlip must align with the keyway 
register of the cylinder. 


. Insert the cylinder assembly into the hous- 


ing. Make sure the cylinder Is firmly seated 


UNDERCUT 


LEAF SPRING 
CIRCLIP 


in the housing so the leaf spring fits into 
the undercut slot in the housing. It may be 
necessary to jiggle the key back and forth 
to achieve proper alignment. 


6. Check the operation of the lock assembly in 
all positions. 
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33-92-1 Warning Indicator, Au ry Warning Indicator and Graphic Display Module. 33-92-1 





SECTION 33-92. Warning Indicator, Auxiliary Warning 
Indicator and Graphic Display Module 





SUBJECT PAGE SUBJECT PAGE 


DESCRIPTION REMOVAL AND INSTALLATION (Cont'd.) 
Auxiliary Warning Indicator .... wees 8392-3 Graphic Display Module .. 
Graphic Display Module 1 83-92-4 Low Air Temperature Send 
Warning Indicator + 33-92-2 Low Coolant Warning Switch ... 

DIAGNOSIS ..........++ » 33-92-5 Low Washer Fluid Warning Switch 

REMOVAL AND INSTALLATION Oil Pressure Switch ...........5 
Door Ajar Switch . ++ 93-02-17 Parking Brake Warning Light Switch 
Fuel Sending Unit 33-92-15 Stop Lamp Switch .. 
Fuel Sending Unit . + 33-92-15 Stop Lamp Switch .. 


++ 83-92-16 
33-92-16 
33-92-18 
33-92-18 
33-92-17 
33.92.17 
33-92-17 
33-92-17 


























DESCRIPTION 






Three elements make up the warning indicator 
system: a warning indicator consisting of five lights 
located in the instrument cluster, an auxiliary 
warning system consisting of six. warning lights 
Jocated below the center dash register, and a 
graphic display module located left of the clock. 










AUXILIARY 
GRAPHIC DISPLAY WARNING 


INFORMATION MOOULE INDICATOR 






Ea 


"KGL, 


we 













~) 








INDICATOR 
LIGHTS 
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33-92-2 Warning Indicator, Auxiliary Warning Indicator and Graphic Display Module 33-9: 
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DESCRIPTION (Continued) 








The five indicator lights located in the instrument 
cluster give a visual display of (from left to right): 


« Headlamp high beam 

« Low oil pressure 

« Direction indicators 

Low alternator output 

« Low brake fluid level/parking brake ON 









ol 
PRESSURE 
WARNING rE ADED rum OneY 
ucxt \] > oe a 
HEADLAMP = 
HIGH 


BEAM 
INDICATOR 


SS 
2 me 05 SHAKE 
DIRECTION 


INDICATORS 


Low 
TOW BRAKE FLUID LEVEL/ 
ALTERNATOR PARKING BRAKE ON 
K7597 


td 





The message center contains the auxiliary warning 
lamps and graphic display module. Six warning 
lights are included in the auxiliary warning indicator. 
These warning lights give a visual indication of: 


« Brake pad wear 

e Low coolant 

« Low windshield washer fluid 
¢ Low engine oil 

© Low fuel 

« Seat belt warning system 


Switches/sensors feed the above information into a 
control module located behind the glove 
compartment. The seat belt light is controlled by a 
delay relay in the fuse/relay box. 


NOTE: The Low Engine Oil Lamp was not included 


in the auxiliary warning system after the 1986 model 
year. 





WINDSHIELD 
WASHER 
FLUID une 
BRAKE 
PAD 


SEATBELT 





7598 














The graphic display module is located in the 
message center console and provides the driver 
with a visual indication of the following conditions: 


« Low beam headlamp failure 
e Parking lamp failure 
 Brake/taillamp failure 

¢ Door ajar 

Liftgate ajar 


« Low air temperature warning—two warnings, one 
at 4°C (39°F) and one at 0°C (32°F). 


NOTE: If the vehicle is equipped with a high mount 
stop lamp, the left rear brake lamp indicator serves a 
dual purpose. It will illuminate wher either a high 
mount or left brake lamp bulb is out. 


All warning lights are operable only when the ignition 
switch is in the Il or Ill position. 


When the ignition is switched on, the car outline in 
the graphic display module and the warning lights 
illuminate for five seconds to check bulb operation. 
After this time, all lights should go out in the graphic 
display module except for the car outline and two 
brake lights, The brake light warning will go out 
when the brake pedal is depressed if the switch, 
fuse, and bulb are functioning. 








GRAPHIC 
DISPLAY 
MODULE K7599 


Warning Indicator 

The instrument cluster warning indicator monitors 
the following: 

Direction indicator warning lamp—Flashing 
frequency increases if an indicator bulb fails. 


Low brake fluid level/parking brake "'ON''—With 
the ignition ON, this light will go on whenever the 
parking brake is applied. If the light goes on when 
the parking brake is not applied, the brake fluid 
reservoir level should be checked immediately. 
Headlamp high beam—illuminates whanaver the 
headlamps are on high beam. 


Low alternator output—Indicates that the battery 
is no longer being charged. 


e Low oil pressure—indicates inadequate oil 
pressure. 


. 





—| 
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33-92-3 Warning Indicator, Auxiliary Warning Indicator and Graphic Display Module 


DESCRIPTION (Continued) 





Auxiliary Warning Indicator 
Low Fuel Warning Light 


The low fuel warning light is activated when fuel 
remaining in the tank drops below 5.4 liters (1.4 
gallons). This light is activated by a switch mounted 
on the fuel gauge sender unit and operated by the 


sender unit float. LOW WINDSHIELD 


WASHER FLUID 
SENSOR 











‘K7601 
Low 
PRESSURE Brake Pad Wear ; 
PUMP Worn brake pads are sensed by exposing and 


severing a wire loop buried in the disc pad. When a 
disc pad wears down to approximately 1.5mm, the 
wire loop is exposed to the brake disc and on further 
brake applications, the brake disc wears through the 
loop. Should the disc pad warning light illuminate 
and, upon checking, the disc pads are not worn, 
7606 check the brake pad sensor connector. It must be 
clean, dry and properly connected at all times. If 
water contamination has tarnished or short circuited 
the connections, they should be dried, cleaned and 
reassembled. Ensure that the O-ring is properly 
fitted in the connector. 











Low Coolant and Low Washer Fluid 


The low coolant and low washer fluid checks are 
obtained by float-operated reed switches inserted 
into the respective container. As the fluid level 
lowers, the float descends with the level. A magnet 
(mounted on the float) activates the reed switch as 
the float descends. 








WIRING 
CONNECTOR 






SENSOR 
LOCATION 





47602 


SENDER 
UNIT 


7827 
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DESCRIPTION (Continued) 





Low Oil Level 


The low oil level check does not operate 
continuously. It is carried out only when the ignition 
is switched on or upon starting the engine after a 
stop of longer than three minutes. The oil level 
“triggerpoint"’ at which the low engine oil warning 
light will illuminate is 12mm below the lower safe 
mark on the dipstick. 


NOTE: Erroneous oil level warnings are possible if 
the dipstick is not fully inserted into its tube. If an 
electrical connector is disturbed or if the vehicle is 
parked on a slope, an inappropriate warning may be 
transmitted. 

NOTE: When the ignition is switched off, the low 
engine oil check circuit is deactivated for three 
minutes. If the ignition is turned on again within three 
minutes, the previous status which is memorized will 
be displayed. This allows the oil to drain back into 
the sump and alleviates any chance of a false low 
reading. After changing oil, the vehicle should not be 
operated and then shut off for at least three minutes. 
This will allow the fresh oil to drain into the sump and 
avoid a false reading. 


NOTE: The Low Engine Oil Lamp was not included 
in the auxiliary warning system after the 1986 model 
year. 


CONNECTOR 








TRIMMING i 
RESISTOR SENSOR 


OIPSTICK SENSOR 
7603 





















Graphic Display Module 
Door Ajar Warning 


With the door fully closed, the green vehicle outline 
will be illuminated. The sensors for the doors are 
mounted in the door latch assembly. They will give a 
"door closed"' signal to the control assembly only 
when the door is fully closed. If the door is only 
pushed to or on the first position of the latch, a ''door 
open" signal will be sent to the control assembly 
and the appropriate red door will illuminate. 


If a fault (short or open circuit) should occur between 
the control assembly and the door sensor, the 
display will indicate this by flashing the red and 
green segments alternately for about a half a 
minute. After that time, that part of the system will 
not be able to give any other warning. 


Low Air Temperature Warning 


The low air temperature sensor is mounted behind 
the front bumper on the right hand side of the 
vehicle. The signal for the sensor is processed by 
the control assembly when then provides a signal to 
the graphic display module to light up the word 
"ICE" in yellow when the air temperature is below 
4°C (89°F). When the temperature falls to 0°C 
(2, a red triangle will appear around the word 
A fault in the wiring between the sensor and control 
assembly will be indicated as follows. A short circuit 
will cause the word "ICE" to flash while an open 
circuit will cause the triangle to flash. 


Bulb Failure Warnings 


The system monitors the low beam headlamps, 
parking lamps, and combined tail/stop lamps. 


HEADLAMPS 
87 ABS 
VEHICLE OUTLINE 
(GREEN) 
DOOR CLOSED DOOR CLOSED 
(GREEN) (GREEN) 
DOOR AJAR __y C) DOOR AJAR 
(RED) 1 (RED) 


saw » LOW AIR 
< C_Y TEMPERATURE 
Ss fmm 
A 


af 
LIFTGATE 
JAR 


TAILLAMPS: 7604 
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DESCRIPTION (Continued) 





The current to each bulb passes through the relay 
assembly/bulb outage module. The current flow is 
sensed in this unit. A failure of the bulb or its 
associated fuse will cause a signal to be sent to 
illuminate the appropriate segment in the graphic 
display module. 


Wiring faults are not separately identified for the 
bulb circuits. An open circuit in the wiring will be 
shown as a blown bulb. A short circuit will cause the 
fuse to blow and this will also cause the segment to 
light up. 


An additional feature of the stop lamp circuit is that 
the stop lamp switch is also chacked aach time the 
ignition is switched on. This is achieved by the stop 
lamp warning segment remaining illuminated after 
the five-second segment check until the brake pedal 
is depressed. The segments should then extinguish. 


NOTE: The inboard secondary stop lamp is not 
monitored by the graphic display module. Only the 
combined dual filament tail/stop lamp bulbs and 
their circuit is monitored. 





DIAGNOSIS 


checks covered in this section; however, a digital 
voltmeter is required. Freezer spray is required to 
test the low air temperature sensor. This is available 
only at good electronic supply stores. 


The control assemblies for both the auxiliary 
warning system and graphic display information 
module are located on a bracket bonoath the glove 
compartment. The multiplugs used are different and 
are color coded to prevent accidental 
misconnection. Pin identification numbers are 
embossed on the plugs for the auxiliary warning 
system. 


AUXILIARY WARNING SYSTEM 
8 6 +4 «12~=«90 8 6 4 2 
v7 6 3 1 9 7 a 





35 33 31 29 27 25 23 21 19 


34 32 30 28 26 24 22 20 
«7663 





No special tools are required for the diagnostic 





a ee eel 


However, pin numbers are not embossed on the 
graphic display module multiplug and must be 
identified with reference to the below illustration. 


GRAPHIC DISPLAY MODULE — MULTIPLUG 





10103 








A special sensor multiplug fitment is used for the 
following sensors: low coolant, low windshield 
washer fluid, air temperature, door ajar, low engine 
oil and brake pads. The multiplug may contain two or 
three terminals depending on the type of sensor. 
Care must be taken when using volt/ohmmeter 
probes not to damage the pins of the terminals. 


NOTE: The Low Engine Oil Lamp was not included 
in the auxiliary warning system after the 1986 model 
year. 


SENSOR MULTIPLUG FITMENT 


g 


pes 


aE 
K10104 





Seat 
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DIAGNOSIS (Continued) 





— 
A special multiplug is fitted to the graphic display 
module and incorporates a locking device. This has 
to be pulled back away from the plug before the 
multiplug can be removed. On assembly, the locking 
device has to be pulled back, the plug inserted into 
the graphic display module, and pushed forward to 
lock. 











Before carrying out diagnostic checks on the 
auxiliary warning system, check all applicable fluid 
levels and brake pad wear. All the system 
connectors should be checked to ensure they are 
clean, dry and correctly mated. If the fault is still 
evident, proceed with the diagnostic checks 
included in this section. 





—— 


IMPORTANT NOTE: When using the diagnostic 
charts, make sure that all readings taken irom the 
control assembly are voltage only. Never use an 
ohmmeter to test the control assembly as 
substantial damage to the microelectronics could 
result. 
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DIAGNOSIS (Continued) 





AUXILIARY WARNING SYSTEM LAMP CHECK 


the control assembly for this check has a green insert in the mul 


‘ean ok 
locate and pain 





lug connector 












‘SHIH at ana on agate 
Win § sees 
ck walls pin 110 pin 29 






Chek va 
batty + ve 6 









Teich oH B08 om a, 
‘wai § sees. 
‘heck vote 
in 210 pie 12 
epeat above chec fr gn 2 








Ramove oreex mattoiug rom 

‘ano assembly Apply 12 

Volts Is pia Ne. 2 then to 

(oune pins 12.13, 26. 30 
anea1 


YES 
No 
Tauny cont assenoiy Sete of igeition and No 
) ‘hack ir ul tare 
Faulty contol assembly Fauky conver asieme, 
(ehinge sezenoy (cnange assenaiy) 
aunty conte! assembly ves 
(cnange assemtiy) aT ves 
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33-92-8 Warning Indicator, Auxiliary Warning Indicator and Graphic Display Module 


DIAGNOSIS (Continued) 


AUXILIARY WARNING SYSTEM 
LOW FUEL, LOW COOLANT AND LOW WINDSHIELD WASHER LEVEL SENSORS 


Mota: Ensure grosn-coded is i 
from comtral sswmbly 
Low foal sensor, chart but read pia 4 for pla §. 
wimaserven wacker fui 


Low 
(Low coolant sensor, ot chart. 


sonnet, at chart but read pin 21 for pin 5. 







‘Short out plug at sensor. 
Check resistance on muttipiug 
pin 5 to pround. 







T70to 180 ohme = level OF 
1350 10 1450 ohms = tow level 













8 16 4 12 «10 B 
[7/5 [13/0 








35 dla |do| [os 
34 32 3 28 26 24 22 20 











Control anambiy malting. ime 
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Warning Indicator, Auxiliary Warning Indicator and Graphic Display Module 


DIAGNOSIS (Continued) 


AUXILIARY WARNING SYSTEM SENSOR CHECK 


:nsure green-codes mutiplug is disc idm convél assembly before commencing checks. 
BRAKE PAD SENSORS ENSUE Green-codec mutipiug is di¢eennectes trdm convel assembly before commencing 
NOTE: The 1ow engine oil lamp was not included in the auxilory waenng system alter the 1986 mode! year 


iL SENSOR 















Unplug both sensors 
tance moltipiug 
pin 75 te ground 


Sort ccutt 





Take sensor out 
‘Check resstanci 
smaltiplog pins 3 and 1 






Circuit fault rm wang or 
Locate and repait 
Reconnect entort 


Faulty control assemtly 





(Check reustance multiplug 
‘pin 25 te ground 


VES 

















ves 





Remove short A to C 
snort A108. Check resistance 
thom muitpivg wn 25 to goune 


‘Short evcuit fault, 
Locate and repair, Reconnect 





300 te 1500 


ves, 

[Short out plug at sensor. 

Remove snortA 108. Sart Check resistance on 

again Dut tend p19 B lor pin 25 
and ight for ttt 


ee cireuit fault. 
Locate, correct 
andr 














Fault in sensor, connector oF 
sensor wirng, Locate/repait or 
change sensor if necessary, 





























34 32 30 28 26 24 22 20 














33-92-9 


7 





Muttiiug brake pad sensor anc connector. 


Control assembly mutipiug, 
Connector 1 on vehicle, connector 2 on sensor, 





KI795 








REV nArAR 


33-92-10 Warning Indicator, Auxiliary Warning Indicator and Graphic Display Module 33-92-10 
a ee ES 


DIAGNOSIS (Continued) 





GRAPHIC DISPLAY CHECK 
Before checking any complaint on the Display Assembly Warning Indicator (Graphical Display Module) ensure that all the 
vehicle bulbs are operating (headlights, sidelights and stoplights), the ambient temperature is above 6°C (43°F) and that 
ail doors are properly shut. SWITCH ON LOW BEAM HEADLAMPS. Graohical module dpley 











Gheck 1Zv + ve between 
jin 3 and 2 of ditplay 
‘connector 
yes 





‘Swatch ignition off, 
switch lights off 


and ropeat @)_ to 
but display appears 


‘Switch dipped beam 
headlights on 


Red door segment(s) 
ce warning(s) 

‘Low beam neaciamgs(s) 
Side markor lanp(s) 





wa 




















‘Open each door in turn 
“including tgate) 


‘Check green door goes out 
and ted one comes on 
continuously 


Disconnect each side marker 
‘amp in turn anc fuses 

















[check correct warning segmend 
comes on then reconnect 33 | 31 1 29 | 27 | 25 | 2 
34 32 3 28 2% 24 





22 









Disconnect each tow beam 
lame ia tun and fuses 










Cheek correct warning 
segment comes on then 
econnect 


Disconnect each stoptamp 
‘a turn andtuse 
(Check correct warning 
segment comes on 

then reconnect Spray ice sensor with 
freezer spray. Check 
‘warnings came on in 


“Deprass brake pedal after disconnecting 
‘each bulb and fuse. 





% Yellow warning at approx. 4°C 
Red warning at apprex.o°c ONY One on at atime, 
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DIAGNOSIS 





DISPLAY UNIT TEST 












Change display 
module 


mmultiptug check 
wpower Uppy 
pin tadis I2veve 











Display assembly multiplug. 









"Ensure tha each segment is 
bright with sie marker lamp oft 
Jane cum with side marker lam 0 











On display assembly multiolug 
check pin 2 to 3 sidelight input 
+42 when on 
Ov when off 
{1 ok replace display assembly 

it not rectify wicing 


GGhange taurty moguie 








Wiring OK 
Change display 
module 


to the following cin numbers which 
dat described above individually. 





“Pin X appl 
must 








‘Auxillary warsing system Pin Identification (brown multplug insert} 

















8 tat 
@ ie 
H Tage 
32 Right! Front Doce 
3 Tatton bor ae 7 
af : hg ul Fo ob Tete eb 
rer as 33! 31 | 28} 2725 |23 | 21 | 19 
arn Lame 
4 RK, Tall Light 34 32 30 28 26 24 22 20 
3 CH cow Bn 
8 eer) 
; o 
3 Sop Ugh Convalexenbly malo 
@ Cr rage 
a OH Sige Marte Limp 


4 Nate; When Red vor segments illuminate 
the associated Green one extinguishes 


K7797 
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DIAGNOSIS 


DOOR CIRCUIT TEST 


Door mgment “NOTE: Fert table for pa identienon 
inceree penton inralution to door, 
NON AMS 


Fh 
coon | rekon 








Frou Let 2 
From Right 
Luttgate 











Discennet canta aunty 
Tesh AWS. ‘brow muti 


contro ase 
(brown multilug 
terial 








arasitnee ol naer 
8D ohmaar 1310 ones? 


ves 


ICE WARNING CIRCUIT TEST 





‘AMBIENT TEMPERATURE | APPROX. RESISTANCE 
co turiM) 





ar) 5200 

54 4500 
0 3200 
6 8 3300 
2 8 2800 
2 2400 
308 2000 











‘On brows moltiplug 
Check pin 16 and pin 28 a 
isolated from ground 





14 12 


Replace control exembiy o 


2 
35/33 31 29 27 25 23 21,19 
34 32 30 28 26 24 22 20 








33-92-13 WARNING INDICATORS AND GRAPHIC DISPLAY MODULE 


33-92-13 





DIAGNOSIS 













aa aK 
lamp segmert(s) 
Incorrect opeation 


w 16 








LOW BEAM HEADLAMPS CIRCUIT TEST 


i 





SIDE MARKER LAMP CIRCUIT TEST 





14412 10 8 6 


[17 (98 [13/11/0171 5 


/ tity 


5 
34 32 30 28 26 24 22 20 


Controlasambiy mutipag 









‘Avtar working 
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Check iompbuld ‘Replace Inng bub 





CChck wiing 
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DIAGNOSIS 


18 16 «14 «12 





\ 
Lledas 
35 | 33° 31.29 


peop error | 
27 (25 | 23,21 | 





Control assembly multiplug. 










‘Check 





Locate and repair 
wiring fault 





34 32 30 28 26 24 22 20 


‘Disconnect display 
assembly multiplug. 


to display module 







Replace display module 


TORS AND GRAPHIC DISPLAY MODULE 









STOP LAMP CIRCUIT TEST 
‘Brake light segments) 
incorrect operation 
2 
Switch ignition off 
‘and lights off 


19 












YES 


rake pedal 


Disconnect each bulb 
in turn 





Depress brake pedal 











wiring Replace bulb(:) 









ves 


‘System ok 
(reconnect buib) 


Wiring fault ial 


locate and repair 









ub 0 
‘multiplug) 
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33-92-15 WARNING INDICATORS AND GRAPHIC DISPLAY MODULE 33-92-15 





REMOVAL AND INSTALLATION 


FUEL SENDING UNIT 


SPECIAL SERVICE TOOL REQUIRED: 
Quick Connect/Disconnect Tool T82L-9500-AH 
Fuel Tank Lock Ring Tool D84L-9275-A 





Removal 


4. Remove the fuel from the fuel tank and on 
lower the tank. Refer to Section 24-50. 


CAUTION: Be sure to depressurize the fuel 
system, Refer to Section 24-50. 


2. Remove any dirt that has accumulated 
around the sending unit so that it will not FUEL SENDER 
enter the tank or connection. K7613 


3. Disconnect the wiring connector from the 
fuel sender. 





4, Remove the 5/16-inch fuel line by spreading 
locking tabs on the connector plastic retainer SPREAD 
which holds the tube on the fuel sender and —_ LOCKING TABS 
pump assembly. Pull the retainer from the ON SON ANER 
connector and slide the connector. 







k7614 





5. To remove the 1/4-inch fuel return line, slide ordi 
Tool T82L-9500-AH or equivalent on the 5: fee oar 
steel tube with small end of the tube toward \ / TOWARD CONNECTOR 


the connector. Press tool into connector to 
release. If connector does not release, 
rotate tool one-fourth turn and repeat. 





6. Turn the sending unit locking ring counter: FUEL T82L-9500-AH 
clockwise with tool D84L-9275-A and remove —- RETURN 
the locking ring, sending unit and mounting 
gasket. 7615 








33-9; WARNING INDICATORS AND GRAPHIC DISPLAY MODULE 33-92-16 
ER 





REMOVAL AND INSTALLATION 


FUEL SENDING UNIT 


Installation 


1. Clean the fuel sending unit mounting sur- §. To install the 1/4-inch fuel return line, recon- 
face at the fuel tank. nect by pushing connector onto sender fitting 
until connector is locked onto steel tube. 


. Position a new mounting gasket and the 
sending unit on the fuel tank and install it 6. Reinstall fuel tank in its proper position. 
by rotating the locking ring against the stop 


i | D84L-9275-A. 
with too 7, Fill tank. 


. Connect the wiring connector to fuel 
sender assembly and install clamp(s). 8. Gheck for proper fuel gauge operation. 


. To install the 5/16-inch fuel line, install the 9. Start engine and check for fuel leaks. 
plastic retainer in connector and push con- 
nector onto sender fitting until connector is 
locked onto steel tube. 











LOW AIR TEMPERATURE SENDER UNIT 


NOTE: It may be desirable to remove the horn 
assembly for easy access to the sender unit. 


Removal 


Disconnect the wiring harness, and remove the 
sender unit from its locating slot. Depress two 
tangs. 


DEPRESS TWO 
TANGS 
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REMOVAL AND INSTALLATION 


LOW AIR TEMPERATURE SENDER UNIT 


Installation 


Insert the sender unit through Its locating hole 
in the vehicle front bumper assembly. Firmly 
push the sender unit into the slot to seat it. 
Reconnect the wiring harness. 

NOTE: It is important to ensure the connector is = 
properly connected and positioned out of the co aa 


= 
way of spray thrown forward by the wheels in s 3 — 
motion. Water ingress at the connector will pre- GB J = AIR DAM 


vent the “ICE” warning being sensed by the = 2 
module. a 


GRAPHIC DISPLAY MODULE 


Removal 


4. Disconnect the battery ground cable. 
2. Remove the message center fascia and its 
retaining screw. 

. Remove the phillips screw from the graphic 
display module retainer. Remove the re- 
tainer and pull to remove the graphic 
display module. 


. Use a thin-bladed screwdriver to pry out the 
wiring harness connector retainer. Pull the 
connector to disconnect. 


Installation 
1. Reconnect the wiring harness connector 
and lock it in place by pushing the retainer 
down. 

. Install the graphic display module and 
module retainer. Install the phillips retain- 
ing screw. 

. Install the message center fascia and 
rataining screw. 

4, Reconnect the battery ground cable. 
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REMOVAL AND INSTALLATION 






DOOR AJAR SWITCH HARNESS 
CONNECTOR 





Removal 







1. Remove the appropriate door trim panel. 
Refer to Section 45-03. 


2. Pull switch to remove it from lock assembly 
and disconnect harness connector. 


Installation 
4. Insert switch into lock assembly and recon- 


nect the harness connector. Check opera- 
tion of the switch. 


2. Install the door trim panel. 






PARKING BRAKE WARNING LIGHT SWITCH 


Removal 









1, Remove the center console. Refer to Sec- 
tion 45-31. 

2. Disconnect the wiring connection. Remove 
retaining screws and remove the switch 
from the parking brake lever. 


Installation 


1. Install the switch on the parking brake lever = 
nls PARKING f es 
and install the two retaining screws. Recon- BRAKE SWITCH | i ko ) 
nect the wiring connections. I 





2. Install the center console. Refer to Sec- 
tion 45-31. 


STOP LAMP SWITCH WIRING HARNESS 2 


Removal a. 


BRAKE PEDAL 


4. Remove the left lower instrument panel. { Vi 0 
Refer to Section 45-61. ( 


2. Disconnect the wiring harness at the switch. 


Twist the switch counterclockwise and 
remove. 


COUNTERCLOCKWISE 
TO REMOVE 













33-92-19 WARNING INDICATORS AND GRAPHIC DISPLAY MODULE 33-92-19 
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REMOVAL AND INSTALLATION 


STOP LAMP SWITCH 
from its stop. Twist the switch clockwise 


Installation to lock. 


1. Insert the switch into the lock ring opening 2. Reconnect the switch wiring harness and in- 
and push until the switch barrel touches the stall the left lower instrument panel. Test the 
pedal. Make sure the pedal is not moved operation of the system. 


OIL PRESSURE SWITCH 


Removal 

Disconnect the wiring connector and unscrew 
the switch. 

Installation 


1. Screw in the switch and reconnect the wir- = 
ing connector. 


2. Check the engine oil level and check the op- OIL PRESSURE 
eration of the oil pressure switch. 


SWITCH 






















LOW COOLANT WARNING SWITCH 


Removal 


1. Check that the cooling system is not pres- 
surized by slowly releasing the pressure 






cap. 
2. Drain contents of the expansion reservoir WIRING 
into a clean receptacle. CONNECTOR 


3. Disconnect the harness connector and 
remove the switch from the tank. Do this by 
unscrewing the switch retainer and pulling 
the switch from the sealing grommet in the 


tank. SENDER 


UNIT 


7627 





Installation 


2. Reconnect the harness connector and test 


1, Make sure the sealing grommet is seated . 
switch operation. 


correctly. Insert the switch into the grom- 
met and push the switch fully home. 3. Refill the expansion reservoir to specifica 
Reinstall the switch retainer. tions. Tighten pressure cap. 
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REMOVAL AND INSTALLATION 





LOW WASHER FLUID WARNING SWITCH 


Removal 


1. Disconnect connector from switch and 
drain or syphon contents from reservoir. 


LOW WINDSHIELD 
WASHER FLUID 
SENSOR 





2. Remove switch from sealing grommet by 
gently prying the switch body with a flat- 
bladed screwdriver. 














Installation 


1. Ensure sealing grommet is correctly seated. 
Push switch fully into sealing grommet. 


2. Reconnect switch connector and refill res- 
ervoir. Test operation. 











WIRING HARNESS, aa 
CONNECTORS, CIRCUIT PROTECTION 


TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 


WIRING HARNESS—MAIN HARNESS 34-01 


REMOVAL AND INSTALLATION.......... 1 






(14000) 


WIRING HARNESS—ENGINE 34-20 


DESCRIPTION ..........2..0ceeeeeeeees 1 
REMOVAL AND INSTALLATION .......... 1 


FUSES, RELAYS AND WARNING SYSTEMS 34-30 


DESCRIPTION DIAGNOSIS AND TESTING 
Warning Buzzer Locations ............. 1 Fuse Link Continuity Test ............. 4 
REMOVAL AND INSTALLATION 
Fuses and Relays ........... esis 
Fuse Link Replacement ............... 4 


SERVICE PROCEDURES 
Fuse Link ......... cece eee eee e eee 5 











34-01-1 WIRING HARNESS—MAIN HARNESS 34-01-1 


SECTION 34-01 WIRING HARNESS—MAIN HARNESS 


CONTENTS 


REMOVAL AND INSTALLATION 





REMOVAL AND INSTALLATION 


BASE HARNESS WIRING HARNESS 


Removal 


1. Disconnect the negative battery cable. 


2. In the engine compartment, disconnect all 
connectors and harness retainers that are 
part of the main wiring harness assembly. 


LH FENDER APRON WIRING 
EXHAUST GAS 
RECIRCULATION MANIFOLD 
SOLENOID PRESSURE 
s2asnt SWITCH 
ENGIN 
WIRING WINDSHIELD 


WASHER 
—~ VOIR, 


RESER' Low 
E WINDSHIELD 
f WASHER FLUID 
u > SWITCH 
5 ( cy 


Ss 


WINDSHIELD 
WASHER FLUID 
MOTOR 


TO 
DISTRIBUTOR S 
IGNITION TO ENGINE 
COIL COOLING FAN 





34-01-2 WIRING HARNESS—MAIN HARNESS 34-01-2 


a 
REMOVAL AND INSTALLATION (Continued) 


BASE HARNESS WIRING HARNESS 
(Continued) 


RH FENDER APRON WIRING 


BAROMETRIC ABSOLUTE 
PRESSURE (BAP) 
SENSOR 


STARTER 
RELAY 
AIC SOLENOID 


VACUUM 
RESERVOIR 


TURBO BOOST 
SOLENOID 


BATTERY 


TO AIC COMPRESSOR 
CLUTCH LOW COOLANT 


AIR VANE SENSOR 


ee TO BRAKE PAD 
WEAR SENSOR 





34-01-3 WIRING HARNESS—MAIN HARNESS 3401-3 
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REMOVAL AND INSTALLATION (Continued) 


BASE HARNESS WIRING HARNESS 
(Continued) 


DASH PANEL WIRING 


TO Low FUSE 
TO AIR CONDITIONING AND 
DE-ICER SWITCH TO WINDSHIELD ewe: RELAY BOX 
WIPER MOTOR 


‘tn 
rer 


FENDER 
APRON WIRING Coe sHAUST ENGINE TO EXHAUST 


g GAS 
~_ SENSOR WIRING pa” RECIRCULATING 
SOLENOID 


V/ fr d MANIFOLD 
TO ENGINE / o=\ PRESSURE 


WIRING 4 Z SWITCH 


TO FAN 
TEMPERATURE 
SWITCH 


IGNITION 
COIL TO FENDER 


APRON WIRING 


FORWARD ENGINE COMPARTMENT WIRING 


TO AIR 
CONDITIONING 
TO HEADLAMP SWITCH TO HEADLAMP 

















TOHOnre TO TURN 
SIGNAL INDICATOR 
LAMP 


TO TURN 
SIGNAL INDICATOR 
LAMP 





34-01-4 WIRING HARNESS—MAIN HARNESS 34-01-4 
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REMOVAL AND INSTALLATION (Continued) 












BASE HARNESS WIRING HARNESS 
(Continued) 


3. Remove the left and right cowl side trim 
panels. Refer to Section 45-03. In the cowls, 
disconnect all connectors that pertain to 
the main wiring harness assembly. 


LH COWL SIDE WIRING RH COWL SIDE WIRING 














TO POWER 
WINDOW 





i 


TO HEATED 
SEAT RELAY 


AUXILIARY 
BLE OUTAGE WARNING 
MODULE 


| 





GLOVE BOX 
CENTRAL 
DOOR LOCK LAMP SWITCH sal 
LAMP 


Kr70 
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REMOVAL AND INSTALLATION (Continued) 


BASE HARNESS WIRING HARNESS 
(Continued) 


4. Remove the instrument cluster. Refer to 
Section 33-50. Disconnect all connectors 
between the main wiring harness assembly 
and the body wiring assemblies. 


INSTRUMENT CLUSTER WIRING 


TEMPERATURE 
SWITCH RELAY 


TO ENGINE 
LIFTGATE 
COMPARTMENT EEROSTER 


STEERING 
IGNITION 


STOP LAMP ~ WIPER 
SWITCH MOTOR 
STOP LAMP BI 

RELAY FLASHER oa 

TO DOOR ‘SWITCH LIGHT 

TO INTERIOR 
CONTACT SWITCH ue To latauweny SWITCH 
CLUSTER 





34-01-6 WIRING HARNESS—MAIN HARNESS 34-01-6 
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REMOVAL AND INSTALLATION (Continued) 





BASE HARNESS WIRING HARNESS 
(Continued) 


INSTRUMENT CLUSTER—RH SIDE 


HEATER 
REGULATOR AVARNING GRAPHIC DISPLAY TO HEATED 
ILLUMINATION SYSTEM MODULE SEATS 


HEATED 
MIRROR 


TO TURBO 
OVERBOOST 








CONDITIONER 
INDICATOR 


LAMP 
ANY CLOCK 
BULB OUTAGE 
ASHTRAY. MODULE 
cigar ILLUMINATION 


LIGHTER SEATBELT 


SWITCH AND 
BUZZER 


(0 FLOOR 
CONSOLE WIRING 
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REMOVAL AND INSTALLATION (Continued) 








BASE HARNESS WIRING HARNESS 
(Continued) 


5. Removethe instrument panel pad per Section the engine compartment through the dash 
45-61. panel into the passenger compartment. 

6. Remove fuse panel from connection. 8. Remove the floor console. Refer to Section 

7. From inside the vehicle, pull that portion of Zo Digconneot the.main’ hamess Winng 
the main wiring harness assembly that is in rom the transmission. 


FLOOR CLUSTER WIRING 


TO HEATED 
SEAT SWITCH 













TO BACK-UP. 
LAMP WIRE 


. TO HEATED 
a SWITCH 





TRANSMISSION 
CONTROL 
INDICATOR: 











TO HEATED 





TO HEATED TO HANDBRAKE \ SEAT BACK 
SEAT CUSHION WARNING 
TO HEATED INDICATOR TO REAR 70 HEATED 


SEAT BACK CIGAR LIGHTER SEAT CUSHION 
K7790 
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REMOVAL AND INSTALLATION (Continued) 


BASE HARNESS WIRING HARNESS 
(Continued) 


9. 


10. 
Ad 
12. 
13. 


Remove the front and rear seats. Refer to 
Section 41-14 and 41-01. 


Remove the door sills. 
Remove the rear parcel shelf bracket. 
Remove the carpeting. Refer to Section 45-26. 


Disconnect all the main wiring harness 
assembly connectors, retainers and loca: 
tors and remove the main wiring assembly 
from the vehicle. 


WIRING HARNESS—MAIN HARNESS 


Installation 


4. Compare the new harness with the old har- 
ness. Transfer the hazard flasher, turn sig- 
nal flasher and all fuses to the new harness 
fuse panel. Transfer bulbs to the new 
harness instrument panel sockets. 

. Reverse the removal procedure to install 
the new wiring assembly. 


. Check the vehicle electrical system for 
proper operation. 
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WIRING HARNESS—ENGINE 


34-20-1 


SECTION 34-20 WIRING HARNESS—ENGINE 





CONTENTS 
Page 
DESCRIPTION ..... 0-2. esse eee eee 1 
REMOVAL AND INSTALLATION - ea eaegdl 





DESCRIPTION 





The engine wiring harness is connected to vari- 
ous points on the left-hand fender apron and 
routed along the dash panel to the right-hand 
fender apron. It is also connected to several 


points on the engine and to the Electronic 
Engine Control (EEC) module on the right-hand 
cowl side, inside the passenger compartment. 





REMOVAL AND INSTALLATION 





1. Disconnect the ground cable at the battery. 


2. Remove the passenger side cowl trim pan- 
el. Refer to Section 45-03. 


TO INNER COWL TOP 
BRACKET 






3. Remove the passenger side instrument 
panel, Refer to Section 45-61. 


4. Disconnect the EEC power relay and the 
EEC modulo. 


RELAY ASSEMBLY 











ENGINE ELECTRIC 
CONTROL PROCESSOR 





K7775 
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REMOVAL AND INSTALLATION (Continued) 





5, Remove the A/C vacuum reservoir. 


LINE 






iy AIC VACUUM 
RESERVOIR 


6. Remove the grille opening panel. Refer to NEN 
Section 47-10. VACUUM LINE 
‘i ; FITTING a= 
7. Disconnect all electrical connectors and re- K7776 
tainers to the engine wiring harness as 
illustrated on the next few pages. 








8. To install, reverse steps 1 through 7. 









ENGINE WIRING—LH SIDE 











IDLE 

SPEED 

ACTUATOR 

THROTTLE 
POSITION 
SENSOR 






MANIFOLD 
CHARGE 
TEMPERATURE 
SENSOR 








EXHAUST 
GAS OXYGEN (EGO) 
SENSOR 


OIL PRESSURE 
SWITCH 





ENGINE COOLANT 
TEMPERATURE 
SENDER 






ELECTRIC 
FAN SWITCH 






k7777 
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REMOVAL AND INSTALL, 





WIRING HARNESS—ENGINE 


ATION (Continued) 


FORWARD ENGINE COMPARTMENT WIRING 


34-20-3 


















































TO RH FENDER 
APRON WIRING 


TO HEADLAMP TO HEADLAMP 
TO SIDE TO AIR CONDITIONING 
MARKER SWITCH 70 SIDE 
~ = = LAMP 
= =T Ten 7 SS cel T = 
124581 
ENGINE WIRING \ 
Pot 
14401 \ 
Z © MAIN 
WIRING 
f TO FOG, . \ 
' LAMP \ 
TO FOG 
TO LAMP TO TURN SIGNAL TO HORN 
HORN = TO TURN INDICATOR LAMP 
SIGNAL 
TO ICE 
NO WARMING 
SENSOR K7778 
DASH PANEL WIRING 

TO EXHAUST GAS 

TO AIR CONDITIONING RECIRCULATING 

DE-IGER SWITCH TO WINDSHIELD SOLENOID 
WIPER MOTOR jee ant 
RELAY BOX 


TO EXHAUST 
GAS OXYGEN TO FAN 
SENSOR TEMPERATURE 


SWITCH 


IGNITION 
coll 


TO LH FENDER 
APRON WIRING 


Dy 
” 
py yy 


SWITCH 






TO 14401 
MAIN 
WIRING 


MANIFOLD 
PRESSURE 
SWITCH 
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Fuses, Relays and Warning Systems 


34-30-1 
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SECTION 34-30 Fuses, Relays and Warning Systems 
a ee 








SUBJECT PAGE 
DESCRIPTION 

Fuse Panel ..... inyaeods + 34-30-2 

Warning Buzzer Locations a + 84-3061 
DIAGNOSIS AND TESTING 

Fuse Link Continuity Test .......... stale 34-30-4 


SUBJECT PAGE 


REMOVAL AND INSTALLATION 
Fuse Link Replacement 
Fuses and Relays ..... 

SERVICE PROCEDURES 
Fuse Link ... 


+6 34-3094 
a6 34-30-46 
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DESCRIPTION 





Warning Buzzer Locations 
Seat Belt Warning 


The seat belt warning buzzer is located behind the 
right-hand side of the instrument panel. With the 
ignition switch in ON, current flows through fuse 9 
and the ''Fasten Belts'’ indicator in the auxiliary 
warning system for 4 to 8 seconds, whether belts 
are buckled or not. The buzzer will sound during this 
time only if the driver's belt is not buckled. 


Key/Lights On Warning Buzzer 


The key buzzer (if equipped), will sound when the 
ignition key is in the "OFF", "ACC" or "RUN" 
positions and the driver's door is opened. 


The same buzzer will sound to indicate that the 
lights have been left on if the key is removed, the 
light switch is in positions "I"' or''Il"' and the driver's 
door is opened. 


This buzzer is located with the seat belt buzzer 
beliind lie rigit-iand side of the Instrument panel. 


Turbo Boost/Vacuum Gauge 


The turbo overboost gauge indicates positive boost 
during turbocharger operation and vacuum when 
the turbocharger is not in operation. If the 
turbocharger generates an '‘overboost,'"’ an 
overboost buzzer will sound. The turbo overboost 
buzzer is located behind the right-hand side of the 
instrument panel. This buzzer is activated when 
rence Pressure exceeds about 120.7 + 3.4 kPa 
(18 psi). 














£133 
Tusgo 
OVERBOOsT 
suze 


133 


ante Very 


TuRBO 
‘OVERBOOST 
‘SWITCH 
CLOSED, 
WITH INTAKE 
MANIFOLD. 
PRESSURE 


120.7 234 kPa 
(18 Pst 
PRESSURE 


7768 
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DESCRIPTION (Continued) 





Fuse Panel 


The fuse panel is located in the cowl area near the 
left rear corner of the engine compartment. 





ENGINE 
COMPARTMENT 
(LEFT REAR 
CORNER) 








The location of each fuse and relay is shown in the 
schematic below. 





Fuses, Relays and Warning Systems 





34-30-2 


The rating of each fuse and relay is shown in one of 
the following charts. 





EARLY 1965 
POSITION 180, 
RATING (AMPS)| COLOR | SYMBOL CIRCUITS PROTECTED. 





1730 ut Green] gq [Power Wincows, Power Door Locks, 


[Speed Control 
[Rear Window Detroster 
[Windshield Wipers 


[Heater Blower, Rear Wipers, Windshied 
Washers 


[Backup Lamps 





2730 [Lt Green] Gy) 
370 |UGreen| 
473) [Ev Green gp 











370 |trGreen| I> 






























































e715 [uv eive | ber [Hon 
7718 [u.6ue | @Q _|Step Lamps 
[3770] Rea ® (Glock, Aux 
W7% [ube] om 
wo7 _|u Bie | #8 [Pop temps 
a 
11730 |Lt. Green| Ga | AIC Cond. Fan, Heated Seats | 
127% | Watwal | pox |Goareny Lamps, Cigar Lanier, Visor] 
| Mirror, Teipminder | 
737% Rea | dy [Hazara Flashers, Horn 
747 10 Rea | ED [Headiampa 
15710 | “Red [go _[Headlamps, instrament Cluster] 
tilumination 
16710 | Res | FO [Bulb Outage Moauie 
17/10 | Ree $D — [But Outage Module, Foo Lamps: 
16770 | Red | p= [Marker Lamps, Engine Comparimont Lamp, 
L 1S _|License Lamps, Bulb Oviage Module 
19770 Rea | — pe [WP Nomination Control, Ash Tray Lames, 
S _[Marker Lamps, Turn Signal Lamps 
20725 | Nawal | @p [Engine Cooling Fan 





NOTE—Fe! pump fuse located under fuse panel (In witing) 


cancuit 
eROTESTED 
[TRE To Sten 


Stee] 
2 [enn wor 

6 a [rere 
[oe fee ee] 











intel Wincanaia Wirt 











Kr10112 

















[reir tame Bein 





ranlog Bacxite 














Relays Mounted on Beaks Peal Support 
Brecker 

+ Indicates nazara taaner warning gnte 

1 Hated fant anata 

« Electrical operates antenna, 

* Electcaly operated windows 


K9535-0 
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DESCRIPTION 
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FUSE PANEL (Continued) | 
RUNNING CHANGE 1985 1986 
POSITION! Iso. POSITION! Iso 
RATING (AMPS)| COLOR | SYMBOL cincurTs PROTECTED RATING (AMPS)| COLOR | SYMBOL CIRCUS PROTECTED 
1780 [U1 Green| gg | Power Windows, Power Door Locks, 1730 [Lt Groen] qq | Power Windows, Power Door Locks, 
‘Speed Control Speed Gontro! 
2700 [Ut Green| Gy) _ [Rear Window Defrost 2720 [Lt Green| Gy _| Rear Window Datroster 
3730 [i Green| ©7_| Windshield Wipers 3790 |Lt Green] QJ _| Windshield Wipers 
7730 Ui Green| — gg | Heater Slower, Rear Wears, Windshield 773 |Ut Green| — ge | Heater Blower, Rear Wipers, Windahiolg 
wasners Waster, AG Switch, Bwyine and AC Tan 
3770 Red | Be [Backup Lamps Relay 
3770 Backup Lamps, WOT. Re 
6715 | UBiue | hee [Horn za Lam ad 
a Horn 
7715 | UBiue| €Q | Stop Lamps 
8710 Red Clock, Auxillary Warning Module, PENS, Stop Lamps 
GQ) _|Instermort Closter, Interior Lamp Delay 377 Tack, Rosny Warring Woda, 
o Windshield Wipers, Bulb Outage Module Instrument Cluster, Interior Lamp Da! 
9775 | Ut Blue | G@m | Tum Signals, Hazerd Flashers Windshiets Wieers, Bulb/Oliiepe Mecute 
I ura Sign 
sis awe | gD ea a 378 Turn Signals, Hazard Flaster | 
[10795 Fog Lampe 
71730 [tt Green| qf) | AIG Cond Fan, Heated Seats \ aan 
"2788 | Natural | >| Courieny Lampe, Cigar Lighters, Visor fecal AG Tomes Fon Hosted Geet, 
‘T\ _| Mirror, Tripminder 12/25 Courtesy Lamps, Cigar Lighters, Visor 
13710 Red | A [Hazard Flashers, Horn Mirror. THipminder 
13770 Er hers, Horn 
14710 Red EOD | Headlamps B iazaralPinsheres H 
15/10 Red zD ‘Headlamps, Instrument Cluster. 14/10. peaclerre® 
Hlumination T5710 Fad | gp [readaros, atrument Chasior 
16/10 Red EO [Bulb Outege Module Miumination 
W710 Red EO _ | Bulb Outege Module, Fog Lamps 10780 fed BD _|Bulb Outage Module 
ia710 Fed | p= [Mater Lamps, Engine Compariment [amp $7440 Red | £D [Bulb Outage Module, Foo Lamps 
= _|Licerse Lamps, Bulb Outage Module T8710 Fed | pe [Matter Lamps, Engine Conparimert Lamp 
T3770 DE [iP Wiomination Goniro, Asn Trey Lamps = _| License Lamps, Bulb Outage Mock 
5 _| Marker Lamps, Tun Signal Lamps 3710 Fed | pe [VP Mumination Contr, Ashtray Lamps, 
7 Poe | [oer Pom 5 [Marker Lamps, Tun Signal Lamps. 
Evans Tt Rine | BN [Fuel Pumo 
nauay ‘aac RGU 
sosmon PROTECTED E 
i “RETae Sen WT. Seh 
2 NG Concewser Wor hear 
7 Fool Pune Foal Pare 
¢ ‘Bun om 
7 inten Windand Waee inal Wane Wow 
7 Engive Coving Fan aaa 
2 Seat Sen Fomincer Sen Belt Raid 
mo Taiton Swen igniter ttn 
* Roar wipe Raa Wows 
a Intror tarp Bey intror Lamp Boar 
® Hesec Baca Henied Backite 
Relays Under the Instrum Panel Baleyt Mounted on Brake Pedal Support elev Under the Intrunent Panel ‘lara Mounted on Brake Pec Suppor 
"Bulb testcortrol + AD Tan Brackat Bul tet esto} Braatet 
SWamingignis— Temperatureawnen + lngleates hazara taser warring ghia Wari + "Tum sigeainasrataanae 
 Centradoorlccking + Engine an + Heat ror seats cee + ete ton svete 
+ EEG power Fuel pune + Beotroally operated antenna 2, Caste Geet techie: + Ehctrculy pwated antenna 
* Bectrcaly operated windows + EEC power 
KB536-A ‘K8537-A 





SUPPLEMENT 1 


34-30-4 


REMOVAL AND INSTALLATION 


FUSES AND RELAYS 


1. Open the fuse box by pressing the retaining 
handle inward and removing the cover. 


2. With the panel exposed, locate the blown 
fuse and remove It using needle nose pliers. 


3. Replace the blown fuse or relay with the 
same approved amp rating for that particu- 
lar circuit. To install the new fuse or relay, 
push straight in until the fuse or relay seats 
itself fully in the cavity. A blown fuse will be 
recognized by a break in its wire. 


CAUTION: Always replace a blown fuse with 
the same rating as specified. Never replace 
with a higher amperage rating because severe 
wiring damage and possibly fire can result. 


FUSES, RELAYS AND WARNING SYSTEMS 


34-30-4 





WH 


GOOD FUSE BLOWN FUSE 





FUSE LINK REPLACEMENT 


4. Procure the proper service fuse link. Make 
sure that the replacement fuse link is a 
duplicate of the one removed witn respect 
to the gauge, length and insulation. Do not 
substitute any other type of gauge or wire. 
When the terminal is not required, cut off 
the fuse link as close to the terminal as 


DIAGNOSIS AND TESTING 


FUSE LINK CONTINUITY TEST 


Make certain that the battery is at full charge, 
then turn on the headlamps or any accessory. If 
the headlamps or accessory do not operate, 
check the fuse link. 


SUPPLEMENT 1 


possible and strip approximately 3 mm (1/8 
in.) of insulation from the cut end. 

2. Disconnect the battery ground cable. 

3. Disconnect tho fuse link and/or fuse link 
eyelet terminal from the battery terminal of 
the starter relay. 





To test the fuse link that protects the alter- 
nator, make certain that the battery is at full 
charge, then check with a voltmeter for the 
same voltage reading A+ at the BAT terminal 
of the alternator. No voltage indicates that the 
fuse link has an open and must be repaired. 
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nen nO 


SERVICE PROCEDURES 





FUSE LINK 3. Cut the damaged fuse link from the wiring 
harness and discard it. If the fuse link is one 
of three circuits fed by a single feed wire, 

4. Determine which circuit is damaged, its lo- cut it out of the harness at each splice end 
cation and the cause of the open fuse link. If and discard it. 
the damaged fuse link is one of three fed by 4, identify and procure the proper fuse link 
acommon number 10 or 12 gauge feed wire, and butt connectors for attaching the fuse 
determine the specific affected circuit. link to the harness. 


2. Disconnect the negative battery cable. 


REMOVE EXISTING VINYL TUBE S4IELDING 
THE REINSTALL OVER FUSE LINK BEFORE CRIMPING. 
FUSE LINK TO WIRE ENOS 








TYPICAL REPAIN UBNG THE SPECIAL #17 QA, 18.00" LONG-YELLOW FUBE LINK REQUIRED FOR THE AIR/COND. 


FUSE LING 


TAPE OF STRAP. 





{TYPICAL REPAIR FOR ANY IN-LINE FUSE LINK USING THE SPECIFIEDGAUGE FUSE LINK FOR THE SPECIFIED CIRCUIT 
rare 


Coe 


“TYPICAL REPAIR USING THE EYELET TERMINAL FUSE LINK OF THE SPECIFIEO GAUGE FOR ATTACHMENT TO A CIRCUIT WIRE END 





rare 


(2) FUSE Lins 





FUSE LINKS TO A SINGLE HEAVY GAUGE FEEO WIRE 






Fon 1008 126A. WIRE 


fa att 





#10 08.12 GA. WIRE 


BeAz. 144982 gurT CONNECTOR 
FOR 14 08 16 WIRE. 


<— 





FUSIBLE LINK REPAIR PROCEDURE 2023-8 
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SERVICE PROCEDURES (Continued) 


FUSE LINK (Continued) 





WIRING ASSENBLY — FUSE LINK 
(WITH INSULATION STRIPPED BOTH ENDS) 


<< 


03AZ—148526:H #14 GA WIRE — 9.00" - SO LENGTH 
(GREEN INSULATION) 
D9AZ—148526-J #16 GA WIRE — 9.00" = .50 LENGTH 
(ORANGE INSULATION) AS REQ'D. 
09AZ—14A526-K #17 GA WIRE — 9.00" = 50 LENGTH 
(YELLOW INSULATION) AS REQ. 
(SPECIAL USED WITH AIM CONDITIONING SYSTEM) 
03A2—14R526-L #18 GA WIRE — 9.00" = 50 LENGTH 
(RED INSULATION) AS REQ 


(CQAZ—14A526-M #20 GA WIRE ~ 9,00" > 50 LENGTH 
(BLUE INSULATION) AS RECO. 





WIRING ASSEMBLY — FUSE LINK 
(WITH EYELET TERMINAL AND ONE END STRIPPED) 


——— SS» 


(3A2—14A526.D #14 GA WIRE — 9.00" = .50 LENGTH 
(GREEN INSULATION) AS RE'D. 

O9AZ—14A526-E #16 GA WIRE — 9.00" ~ 50 LENGTH 
(ORANGE INSULATION) AS REQD. 

02A2—14A526-F #18 GA. WIRE — 9.00" = 50 LENGTH 
(RED INSULATION) AS REQD. 


G3AZ—14AS2E-G #20 GA WIRE — 9.00" = .50 LENGTH 
(BLUE INSULATION) AS REQD. 





BUTT CONNECTOR — WIRING SPLICE 


03AZ—14488-Y FOR #10 AND 12 GA. WIRE (LOAD CIRCUIT) AS REQ'D 


D3AZ—14488-2 FOR #14 AND 16 GA. WIRE (LOAD CIRCUIT) AS REOD. 
J2824-A 








5. To service two-link groups when only one PRODUCTION MOLOS: 
link has blown: LOAD CIRCUIT #1 








a. Cut out blown fusable link (two places). 


LOAD CIRCUIT #2 


cur dene BLOWN FUSIBLE LINK ittra 


b. Position correct eyelet type service fusi- PRODUCTION MOLD 


ble link and crimp connect to wire ends. CT I ee eee 
LOAD CIRCUIT #1 


pamsr4nooe TAPE 
, (AA, 84, CA OR Dal nets 
c. Solder serviced joint and insulate with (4) => fafa — 
tape. <—2Lioao circuit 2 


4204-4 
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FUSES, RELAYS AND WARNING SYSTEMS 


SERVICE PROCEDURES (Continued) 








6. 


FUSE LINK (Continued) 


To service any fuse link in a three link group 
with one lead: 


a. Atter cutting the open link out of the har- 
ness, cut each of the remaining undam- 
aged fuse links close to the feed wire 
weld. 


b. Strip approximately 12.70 mm (1/2 in.) of 
insulation from the detached ends of the 
two good fuse links. Then insert the two 
wire ends into one end of a D3AZ-1488-Y 
or Z butt connector and carefully push 
one stripped end of the replaceable fuse 
link into the same end of the butt connec- 
tor and crimp all three together firmly. 
Care must be taken when fitting the three 
fuse links into the butt connector as the 
internal diameter is a snug fit for three 
wires. Make sure to use the proper crimp- 
ing tool as pliers, side cutters, ete. will 
not apply the proper crimp to retain the 
wires. 


c. After crimping the butt connector to the 


three fuse links, cut the weld portion from 
the feed wire and strip approximately 
42.70 mm (1/2 in.) of insulation from the 
cut and. Insert the stripped end of the 
fuse link into the open end of the butt 
connector and crimp very firmly. 


d.To attach the remaining end of the re- 
placement fuse link, strip approximately 
42.70 mm (1/2 in.) of insulation from the 
wire end of the circuit from which the 
blown fuse link was removed, and firmly 
crimp a D3AZ-14488-0Y or Z butt connec: 
tor to the stripped wire. Then, insert the 
end of the replacement link into the other 
end of the butt connector and crimp 
firmly. 


e. Using rosin core solder with a consisten- 
cy of 60% tin, 40% lead, solder the con- 
nectors and the wires at the services and 
insulate with electrical tape. 


7. To replace any fuse link on a single circuit 


in a harness, cut out the damaged portion, 
strip approximately 12.70 mm (1/2 in.) of in- 
sulation from the two wire ends, and attach 
the appropriate replacement fuse link to the 
stripped wire ends with two proper size butt 
connectors. Solder the connectors and 
wires and insulate with tape. 


. To service any fuse link which has an eyelet 


terminal on one end such as the charging 
circuit, cut off the open fuse link behind the 
weld, strip approximately 12.70 mm (1/2 in.) 
of insulation from the wire and attach the 
appropriate new eyelet fuse link using a 
butt connector. Solder the connectors and 
wires and insulate with tape. 


. Connect the negative battery cable to the 


battery and test the system for proper oper- 
ation. DO NOT MISTAKE A RESISTOR 
WIRE FOR A FUSE LINK. The resistor wire 
is generally longer and has print stating, 
“Resistor—do not cut or splice.” 


When attaching a single number 16, 17, 18 or 
20-qauage fuse link to a heavy gauge wire, al- 
ways double the stripped wire end of tne 
fuse link before inserting and crimping it 
Into the butt connector for positive wire 
retention. 
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PU 


TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 


RADIO AND STEREO TAPE PLAYER—ELECTRONIC 35-03 


DESCRIPTION Radio Chassis Fuse 
REMOVAL AND INSTALLATION CLEANING 
Radio Chassis Receiver 2 


POWER ANTENNA AND SPEAKERS 35-21 


DESCRIPTION Radio Speaker (Passenger Side 
DIAGNOSTIC CHART... ne Lower-Instrument-Panel Mounted) ...11 
ELECTRICAL SCHEMATIC Radio Speaker(Rear-Parcel— 
REMOVAL AND INSTALLATION Shelf Mounted) 
Power Antenna Speaker Balance Control Assembly .... 
Radio Speaker (Left-Hand Lower- 
Instrument—Panel Mounted) 


ASH RECEPTACLES AND CIGAR LIGHTER 35-40 


DESCRIPTION REMOVAL AND INSTALLATION 


DIAGNOSIS .. Ashtray Bulb ....... 
Cigar Lighter Assembly 


WINDSHIELD WIPERS 35-60 


DESCRIPTION REMOVAL AND INSTALLATION 
TESTING Wiper Motor 
Wiper Motor Current Draw . wa Wiper Switch eine 
DIAGNOSIS are Windshield Wiper Blade Replacement .. . 
ADJUSTMENTS Windshield Wiper Linkage ‘ 
Arm and Blade Assembly Liftgate Wiper Motor. 


WINDSHIELD WASHERS 35-70 


DESCRIPTION Liftgate Washer Reservoir 
TESTING Windshield Washer Nozzle . 
Washer Pump Current Draw . Liftgate Nozzle 
DIAGNOSIS 
REMOVAL AND INSTALLATION 
Windshield Washer Reservoir and 
Bracket 





HORN 35-80 


DESCRIPTION REMOVAL AND INSTALLATION 
TESTING AND ADJUSTMENT Horn and Bracket 
Clrcult CHECK. cesses cece eee eeeene Horn Switch.... 
Horn Slip Ring 





SUPPLEMENT 1 


AUXILIARY 
EQUIPMENT 


SECTION TITLE PAGE 
ASH RECEPTACLES AND CIGAR LIGHTER . 35-40-1 
HORN ......... saree tsenees ee 35-80-1 





POWER ANTENNA AND SPEAKERS 
RADIO AND STEREO TAPE PLAYER— 
ELECTRONIC «00... .. 0 ce cceveereee cues wee 35-03-1 


35-21-1 


35-03-1 


GROUP 


35 


(17000 & 18000) 


SECTION TITLE PAGE 


WINDSHIELD WASHERS 35-70-14 
WINDSHIELD WIPERS ..... ++ 35-60-41 










SECTION 35-03 Radio and Stereo Tape 
Player—Electronic 


SSeS 








SUBJECT PAGE 


REMOVAL AND INSTALLATION (Cont'c.) 
Radio Chassis Receiver .. 








SUBJECT PAGE 
CLEANING ... «+ 85-03-4 
DECRIPTION . ++ 35-03-1 
REMOVAL AND INSTALLATION 

Radio Chassis Fuse ....... Wadena ise edeee 35-03-3 
DECRIPTION 





The electronic AM/FM stereo seek/scan radio/ 
cassette is located in the lower center console of 
the instrument panel. All wiring including the 
antenna cable is fed into the rear face of the 
receiver from behind the lower console. The 
receiver is held to the console by a spring and 
locating clips on each side. 


NOTE: To remove the radio, itis essential to use the 
special tool T85M-19061-A. Refer to radio chassis 
removal. 


A plastic guide is fitted to the rear of the receiver that 
slides onto a metal slotted rail to create a dovetail 
joint. This provides for a firm seating at the rear of 
the receiver. 


The speaker balance contro! is provided by a joy 
stick-type control knob fitted in the lower center 
console. The console knob can move in both 
vertical and horizontal planes or any combination 
thereof. The balance control, therefore, can single 
out one of any number of speakers enabling a side- 
to-side or front-to-rear combination. 





BALANCE 
CONTROL 
KNOB 





«7580 
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35-03-2 Radio and Stereo Tape Player—Electronic 35-03-2 
A Ae 


DECRIPTION (Continued) 





Two radios are available as shown. The later unit 
was introduced in mid 1987. Both radios are 
replaced in the same manner. Both radios are 
protected by a fuse located in the back of the radio. 
If the radio is inoperative, and the antenna does not 
rise, check this fuse prior to sending the radio out for 
service. 











































































































PRIOR TO MID 1987 MID 1987 AND LATER 


SPEAKER 
PLUGS GUARANTEE LABEL REAR STUD 3.15A FUSE 





















































ANTENNA ANTENNA POWER OUTPUT: GROUND 
ANTENNA IGNITION SW. FEED 


K12726-4 











REV, 08/87 


35-03-3 


DECRIPTION (Continued) 


Radio and Stereo Tape Player—Electronic 


35-03-3 





For Mid 1987 and later radio units the pin 
connections are as shown below. 


[a [momn 
coo 
coco 
[2 Pierson | 
EE 
[= [eae a 
[ [rst son owe | 
De [sno 
|| 


RADIO SENSE 



























K12727-8 





REMOVAL AND INSTALLATION 


4. Disconnect the antenna, speaker, ground, and 
power leads from the radio. 


5. Disengage the special tool by depressing the 
locking tangs on the side of the radio while 
applying slight inward pressure on the tool. Pull 
tool out of access holes. 








6 Remove the plastic support bracket and 
locating plate from the rear of the receiver. 


@ 








° 
PLASTIC 
SUPPORT 
BRACKET K7586 
Installation 


1. Connect the power supply, speaker plugs, and 
antenna cable to the rear of the receiver. 

2. Install the locating plate and plastic support 
bracket to the rear of the receiver and slide the 
receiver into the aperture until the retaining 
tangs lock. 

Ri 


3. Reconnect the battery ground cable. 





Radio Chassis Receiver 
Removal 
1. Disconnect the ground cable from the battery. 


2. Insert the two radio removing tools (T85M- 
19061-A), one per each side of the radio, into 
the access holes until a click is heard. 


3. Apply an outward side pressure to release the 
locking tangs and slide the radio from the dash. 


TM85M-19061-A, 











Radio Chassis Fuse 


The radio chassis fuse is in the back of the radio. To 
check the fuse, the radio must first be removed. The 
radio removal procedure is included in this Section. 
The fuse is located under a small snap-in cover 
located just above the radio wiring connector 
terminals. 






WIRING 
CONNECTOR 
TERMINALS 
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35-03-4 Radio and Stereo Tape Player—Electronic 35-03-4 
RE SPE A SC SRS SEI RE OMNES I COTE MEME TE AO RES ET SE SLR TTT 


CLEANING 















Over a period of time, the playback head and the 
capstan shaft roller in the tape player may gather an 
oxide residue from the tape coating as the tape 
passes over the head. This accumulation can cause 
weak or wavering sound, and should be removed 
periodically using a commercially available cleaning 
system. 


CAPSTAN CAPSTAN 
PLAYBACK SHAFT 


capstan HEAD ROLLER 
SHAFT 
ROLLER 





CAPSTAN 
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Power Antenna and Speakers 


35-21-1 





SECTION 35-21 Power Antenna and Speakers 












SUBJECT PAGE 
DESCRIPTION 
Antenna (Some 1987 Models) 35-21-2 
Antenna Mast .. - 35-21-1 
Antenna Relay . 35-21-2 


5-21-11 


Power Antenna A: ‘ 
+ 35-21-2 


Radio Speakers 
Signal Amplifier/Filter (Some 1987 





Models) ... ccc cee cr etter ene n eee ene e ee SO2E2 
DIAGNOSTIC CHART 
Introduction ...... eyes id ined oe edad. 35-21-3 








SUBJECT PAGE 
ELECTRICAL SCHEMATIC .......0eeeee ences SO2TG 
REMOVAL AND INSTALLATION 
Power Antenna Assembly ............. wee 35-21-7 
Radio Speaker (Left-Hand Lower- 
Instrument-Panel Mounted) .... + 35-21-10 
Radio Speaker (Passenger Side Lower- 
Instrument-Panel Mounted) ....... eee ee 3521-10 
Radio Speaker (Rear-Parcel-Shelf 
Mounted) 35-21-11 
Speaker Balance Control Assembly . 35-21-11 





_—_— 


DESCRIPTION 





Power Antenna Assembly 


The power antenna assembly is mounted in the 
driver's side rear quarter panel. With the ignition 
switch in the ACC or RUN position, and the radio 
tured on, battery voltage is sent from the radio to 
close an electromagnetic switch inside the power 
antenna assembly. This switch relays battery 
voltage to the power antenna motor, which in turn 
[Sere the antenna mast. 


Turning the ignition and/or radio off will open the 
circuit to the electromagnetic switch. The switch will 
then relay battery voltage through an alternate 
circuit to reverse the polarity of the antenna motor, 
which in turn retracts the antenna mast. When the 
antenna reaches the end of its travel in either 
direction, limit switches will open the feed circuit to 
the antenna motor, to prevent continued operation. 











Antenna Mast 


The antenna mast consists of five telescopic tube 
sections and is serviced only as part of the power 
antenna assembly. 
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35-21-2 


Power Antenna and Speakers 35-21-2 


DESCRIPTION (Continued) 





Models) 


Signal Amplifier/Filter (Some 1987 


A signal amplifier/filter is attached to the liftgate 
lower panel. This amplifies and filters the signal 
received from the grid antenna for use by the radio. 



























ANTENNA 
AMPLIFIER 


GROMMETS 


ANTENNA 
CABLE 


LDuoT-A, 








Antenna Relay 


the ignition switch is it 








Antenna (Some 19! 


The radio antenna is 
window defroster grid. 





The antenna relay is mounted on the steerin 
column brace behind the instrument cluster, and wil 
open the feed circuit to the antenna motor whenever 


in the start position. 


87 Models) 
an integral part of the rear 





Radio Speakers 


instrument panel. 





Two speakers are mounted in the upper rear quarter 
trim panels and two more are mounted in the lower 





L 


POWER ANTENNA AND SPEAKERS 35-21-14 


SECTION 35-21 POWER ANTENNA 
AND SPEAKERS 


CONTENTS 


35-21-1 








Page 
DESCRIPTION........---+-00es Semcon 
DIAGNOSIS ANDTESTING ......-...--+- 1 


REMOVAL AND INSTALLATION 


Power Antenna .... 
Radio Antenna Mast.........- 
Radio Speaker (Left-Hand Lower- 

Instrument—Panel Mounted) ........ 4 
Radio Speaker (Passenger Side 








DESCRIPTION 


Lower-Instrument-Panel Mounted) ...... 5 
Radio Speaker (Rear-Parcel— 

Shelf Mounted...........----- oveiB 
Speaker Balance Control Assembly ..... 6 


_| 








The power antenna is mounted on the driver's 
side rear quarter panel. The antenna is oper- 
ated when the radio receiver is switched on and 
the ignition is in either the ACC or RUN posi- 
tion. The antenna will retract when either the 
reecivor and/or ignition are turned off. The 
antenna mast consists of five telescopic tube 
sections serviced as an assembly. 


Ue 


DIAGNOSIS AND TESTING 


* Make sure the power antennais fullyextended. 


© if antenna will not raise or lower, check for 
battery voltage at the antenna motor connec- 
tor. If battery voltage is not present on one or 
both of the connectors, check fuse and an- 
tenna switch wiring. If battery voltage Is pre- 
sent at both connectors, replace the antenna 
motor assembly. 

* If AM reception is extremely poor and FM 
reception “spits” or loses stations, make 
sure that the antenna and antenna connec- 





tors are properly mated. If the antenna con 


NEVER PUSH THE MAST DOWN MANUALLY AS 
DAMAGE TO THE DRIVE MECHANISM WILL 
RESULT. 


Two speakers are mounted in the rear parcel 
shelf support and two are mounted in the lower 
instrument panel. 


eel 


nectors are properly mated but the reception 
is still poor, replace the antenna cable. 

« If only FM reception is poor, itis unlikely that 
the antenna is at fault. Remove the radio for 
service. 


NOTE: Many customers do not understand the 
limitations of FM reception. Refer the customers 
to the Owner’s Guide for information about the 
limitations of FM radio performance. 





35-21-2 POWER ANTENNA AND SPEAKERS 35-21-2 





REMOVAL AND INSTALLATION 























POWER ANTENNA SCREWS 


Removal 


4, Unhook the left-hand side of the stowage net 
and lift away the left-hand side of the luggage 
compartment carpet. 


2. From within the luggage compartment, 
remove the two screws and three tabs that 
hold the power antenna overhang. Pull back 
the rear quarter cowl trim panel and antenna 
overhang panel as an assembly. 







POWER 
ANTENNA 
OVERHANG 





3. Remove upper retaining collar nut on anten- 
na. Remove bezel, spacer and sealing 
washer. 





Las66 


4, From within the vehicle, remove the screw 
retaining the support bracket. 







SUPPORT 
BRACKET 





35-21-3 Power Antenna and Speakers 


DIAGNOSTIC CHART 


35-21-3 





Introduction 


If the antenna motor constantly operates or makes 
noise without raising the antenna mast, replace the 
power antenna assembly. If the antenna is 
inoperative with no noise coming from the motor, 
perform the following diagnostic tests. 


The following tests are performed with the 
ignition in the accessory or run position and the 
radio on. 








1, Radio to antenna “UP” signal, at radio 


TEST STEP RESULTS 


* Remove the radio. If VOLTAGE PRESENT 
necessary, refer to NOT PRESENT 
lon 35.03, VOLTAGE NOT 


© Do not disconnect radio 
wiring. 


© Check for voltage at the 
white wire. 





ACTION TO TAKE 
Proceed to Step 2. 


Radio is at fault. 
Remove for repair. 


CLESIGAT 
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35-21-4 Power Antenna and Speakers 35-21-4 


DIAGNOSTIC CHART (Continued) 


2. Antenna motor feed circuit, at relay outlet 


TEST STEP RESULTS ACTION TO TAKE 
* Remove the instrument VOLTAGE PRESENT Proceed to Step 5. 
cluster-to gain accass to VOLTAGE NOT PRESENT Proceed to Step 3. 


the antenna relay. If 
necessary, refer to 
Section 33-50. 

* Check for voltage at the 
black wire. 


STEERING 
COLUMN 
se 
Ss 
\ 








3. Antenna motor feed circuit, at relay inlet 


TEST STEP RESULTS ACTION TO TAKE 
« Check for voltage at the VOLTAGE PRESENT Proceed to Step 4. 
red wire. VOLTAGE NOT PRESENT No power supply. Follow the 
ted wire and check the in-line 
fuse. 
IN-LINE 








INA 
FUSE HOLDER 








CLE415-A2 
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35-21-5 Power Antenna and Speakers 


DIAGNOSTIC CHART (Continued) 





4. Ignition switch to relay “OPEN” signal 


TEST STEP RESULTS 


© Unplug the relay connector. VOLTAGE PRESENT 


* Check for voltage at the 
black wire with a red tracer. 


VOLTAGE NOT PRESENT 


5. Antenna motor feed circuit, at power antenna assembly 


TEST STEP RESULTS 


« Remove the upper and VOLTAGE PRESENT 
lower rear quarter trim VOLTAGE NOT PRESENT 
panels to gain access to 
the power antenna 
assembly. If necessary, 
refer to the procedure in 
this section. 


Check for voltage at the red 
wire. 


6. Radio to antenna “UP” signal, at power antenna assembly 


TEST STEP RESULTS 


© Check for voltage at the 
white wire. VOLTAGE PRESENT 


VOLTAGE NOT PRESENT 





——— 





nd 


35-21-5 


ACTION TO TAKE 


Trace the wire back to the 
ignition switch to find where 
voitage is entering the circuit. 
Repair as necessary. 


Replace the antenna relay. 


ACTION TO TAKE 


Proceed to Step 6. 

Trace the wire back to the 
relay to find the open in the 
circuit. Repair as necessary. 





ACTION TO TAKE 


Replace the power antenna 
assembly. 

Trace the wire back to the 
radio to find the open in the 
circuit. 
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35-21-6 Power Antenna and Speakers 35-21-6 
ELECTRICAL SCHEMATIC 
\ | 
| | anTeNNA ABLE To RADIO 
POWER 
| ANTENNA 
IGNITION/RADIO 
HIT | 
BATTERY 
7 
| re | 
I | | ANTENNA 
‘START: \ RELAY (NIC) 
BLACK/ I 
REDTRACER See ey 
—>—~srown 
NOTE: Circuitry shown in outlined box is 
contained in the antenna motor housing. 5431-4 








td 
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REMOVAL AND INSTALLATION 


Power Antenna and Speakers 








Power Antenna Assembly 
Removal 


1. Remove the collar nut, stanchion and sealing 
washer securing the power antenna assembly 
to the left rear quarter panel. 





2. Remove the package tray. 


3. Unhook the stowage net and remove the 
stowage area carpeting. 


4. Working on the driver's side, remove the rear 
seat bolster as follows: 


a. Pull up the rear seat nad 


b. Bend back the two metal tabs at the bottom 
of the bolster. 


¢. Remove the bolster by pulling it straight up. 






UPPER REAR 
QUARTER TRIM 
PANEL 














po 

5. Remove the attaching screw securing the 
upper rear quarter trim panel to the shock 
tower. 







UPPER REAR 
‘QUARTER TRIM 
PANEL 









L5405-A 








6. Remove the two attaching screws from the 
Passenger rear seat trim panel. 


am UPPER REAR 
QUARTER TRIM 
ea PANEL 


® ATTACHING 
SCREWS 


SIDE TRIM 
PANEL 
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35-21-8 


REMOVAL AND INSTALLATION (Continued) 


7. Remove the seat belt retractor. 





MOUNTING 
PLATE 






8407-8 








8. Remove the three push tabs from the lower rear 
quarter trim panol. 


UPPER REAR 
QUARTER TRIM 








Power Antenna and Speakers 





35-21-8 


9. Remove the two attaching screws and cover 
from the shock tower. 


\ 


ATTACHING 
SCREWS 






pd 
TT 


10, Disconnect the two speaker wires and remove 
the six remaining screws securing the upper 
rear quarter trim panel. 


RETAINING 


‘SCREWS UPPER REAR 


QUARTER TRIM 
PANEL 





L5410-8 
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35-21-9 Power Antenna and Speakers 35-21-9 
SNe 


REMOVAL AND INSTALLATION (Continued) 





11. Pinch and remove the pin securing the link to 
the rear seat latch. 


12, Remove the upper and lower rear quarter trim 
panels, 


13. Remove the antenna support bracket attaching 
screw. 






POWER 
ANTENNA 
ASSEMBLY 












\ 
SUPPORT 


___-—_—_ BRACKET Leno 





14. Disconnect the electrical connector and the 


15. Remove the power antenna assembly from the 


antenna cable. 


quarter panel. 

















Installation 
1. 


|. Connect the speaker wires to the speaker and 


. Install > three push tabs into the lower rear 


Position the power antenna assembly inside the 
rear quarter panel and install the attaching 
screw securing the support bracket. 


Install the sealing washer, stanchion and collar 
nut, securing the power antenna assembly to 
the rear quarter panel. 


Reconnect the electrical connector and the 
antenna cable. Check the operation of the 
antenna, 

Install the lower rear quarter trim panel. 
Install the upper rear quarter trim panel. 


Be sure the radio speaker wires are inserted 
through the hole in the trim panel. 


Position the rear seat latch link and install the 
retaining pin. 


Install the two attaching screws into the 
Passenger rear seat trim panel. 

Install the short attaching screw securing the 
upper rear quarter trim panel to the shock 
tower. 


Install the six remaining screws securing the 
upper rear quarter trim panel. 


push the excess wire back through the hole in 
the trim panel. 


quarter n panel. 
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35-21-10 Power Antenna and Speakers 35-21-10 
EES EE SSS ESSE 


REMOVAL AND INSTALLATION (Continued) 





12. Install the shock tower access cover and Installation 
secure with two attaching screws. 1, Reconnect speaker leads. Lead terminals differ 
43. Install the seat belt retractor. in size to prevent incorrect connection. 


2. Install left-hand speaker into lower-instrument- 


14. Install the rear seat bolster as follows: panel moulding and align screw holes. Install 


a. Push the bolster straight down while Screws. 
pushing in at ine toe slne: baleter, hock 3. Install lower instrument panel. 
in 
quarter tim panel =F upp 4. Test speaker for proper operation. 


b, Secure the bolster with the two metal tabs 
at the bottom. 


c. Be sure the seat belt is routed over the MOULDED 
bolstor as shown. PANEL 


15. Install the carpeting and stowage net. 


16. Install the package tray. SPEAKER 





- Las72 


Radio Speaker (Passenger Side Lower- 
Instrument-Panel Mounted) 


Removal 


1. Remove floor console to allow access to 
passenger side lower-instrument-panel pad 
retaining screws. . 

2. Remove eight screws retaining passenger side 
instrument panel. 


3, Pull passenger side instrument panel far 
enough away from floor wall to expose speaker. 

4. Remove four screws retaining speaker to 
moulded panel. 


5. Pull out speaker from moulding. Disconnect 
both leads. 





Radio Speaker (Driver Side Lower- 
Instrument-Panel Mounted) 


Removal 


NOTE: The front left and right speakers are NOT 
interchangeable. 


1. Remove lower instrument panel. 


2. Remove screws retaining left-hand speaker to 
moulded panel. 


3. Pull out speaker from mouiding. Disconnect 
both leads. 





15626 
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REMOVAL AND INSTALLATION (Continued) 


Power Antenna and Speakers 


35-21-11 





Installation 


1. Reconnect speaker leads. Lead terminals differ 
to prevent incorrect connection. 


2. Install the speaker into moulded panel with four 
attaching screws. 


3. Install the eight attaching screws securing the 
passenger side instrument panel. 


4. Install the floor console. 





Radio Speaker (Rear-Parcel-Shelf 
Mounted) 


Removal 


1. Remove four screws retaining speaker to rear 
parcel shelf support and remove speaker and 
jack cover assembly. 


2. Detach back cover assembly and disconnect 
both leads. 


Installation 


1. Reconnect speaker leads. Reinstall back cover 
and align speaker to parcel shelf support. 


2. Retain speaker with four screws. Test operation 
of the system. 


REAR 







SUPPORT 


BACK 
COVER 
ASSEMBLY 


4973 














Speaker Balance Control Assembly 
Removal 7 


4. Carefully pry off the front plate with a thin- 
bladed screwdriver. Use pads to prevent 
scratch marks. 


2. Twist assembly retaining ring counterclockwise 
and remove ring. 





3. From behind lower console, slide assembly out 
of its housing and remove harness connector. 


Installation 
1, Reconnect harness connector. 


NOTE: Harness connector can only be connected 
ono way. Switch has a ''T"' shaped locating pag with 
a corresponding hole in the harness connector. 


2. Slide assembly into its housing, and install 
retaining ring and front plate. 
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35-40-14 ASH RECEPTACLES AND CIGAR LIGHTERS 35-40-1 


SECTION 35-40 ASH RECEPTACLES AND 
CIGAR LIGHTER 


CONTENTS 


DESCRIPTION REMOVAL AND INSTALLATION 


Ashtray Bulb 


DIAGNOSIS Cigar Lighter Assembly .. 





DESCRIPTION 


The cigar lighter element has a low resistance flows through the coil to the ground. When suffi- 
heating coil which operates similar to the coil cient heat is generated, the element will over- 


used in a portable heater. When the lighter is come the spring pressure of the bimetal retaining 
pushed in, the circuit is closed and the current fingers and be released. 





DIAGNOSIS 





CIGAR LIGHTER INOPERATIVE 













RESULT ACTION TO TAKE 


a 


TEST STEP 








INSPECT LIGHTER 






© Inspect lighter for burned out coil or other physical @) Di REPLACE element or 
damage. socket as required. 


ene. 










A.2 | CHECK FOR VOLTAGE 







@ Using a voltmeter check for voltage at feed wire. 








©8) SERVICE ground circuit 
as required. 


) PR CHECK feed circuit for an 


open or blown fuse. 
REPLACE or SERVICE 
as required. 

















35-40-2 ASH RECEPTACLES AND CIGAR LIGHTERS 





REMOVAL AND INSTALLATION 







ASHTRAY BULB 


Removal 
1. Open the ashtray and remove the drawer 
from the housing. 


2. Grasp the bulb holder and pull from the 
housing. The bulb is a wedge-base type and 
can be pulled oul of the holder. 


Installation 
1. Install a new bulb into the holder and install 
the holder in the housing. 


2. Install the ashtray drawer and check the 
operation of the system. 





CIGAR LIGHTER ASSEMBLY 


Removal 


4. Remove the wiring harness from the rear of 
the lighter and push the lighter from behind 
the center console. 

2. The bulb ring assembly can be withdrawn 


from the bulb holder after bulb holder 
removal. 





Installation 


1. Install the bulb holder and bulb ring assem- 
bly into the console. Push the lighter 
assembly into the bulb ring. 


2. Reconnect the wiring harness. 











35-60-1 






















Windshield Wipers 35-60-1 

SECTION 35-60 Windshield Wipers 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS REMOVAL AND INSTALLATION (Cont'd.) 

Arm and Blade Assembly . 35-60-3 Windshield Wiper Linkage 
DESCRIPTION . 35-60-1 Wiper Motor... . 
DIAGNOSIS . . ++ 35-60-2 Wiper Switch .. 
REMOVAL AND INSTALLATION TESTING 

Liftgate Wiper Motor........... «+ 35-60-6 Wiper Motor Current Draw ..... seeceseeeees 35-60-2 

Windshield Wiper Blade Replacement .. 35-60-4 








DESCRIPTION 


The front windshield wiper motor is located in the 
engine compartment_and is directly connected to 
the wiper linkage. The motor is a two-speed, 
permanent magnet, non-depressed-park type andis 
operated by a lever-type switch mounted on the 
steering column. Intermittent operation is standard. 
The intermittent system circuit uses a timed relay 
and a rheostat switch. The switch can be adjusted 
by the driver to delay from five to twenty seconds. 


A liftgate washer/wiper system is standard on the 
vehicle. The motor is a single-speed, permanent 






















magnet, non-depressed-park type. The electric 
motor is mounted in the liftgate and is connected to 
a single wiper arm and blade. The spindle is 
mounted on the liftgate and protrudes from the 
liftgate outer panel to drive the wiper arm. 


Electrically operated pumps supply both the 
windshield and liftgate washer systems. The 
reservoir for the windshield is in the engine 
compartment. The reservoir for the rear washers Is 
located in the left-hand rear quarter panel behind 
the load compartment left-hand trim panel. 


35-60-2 
TESTING 


Wiper Motor Current Draw 
1. Disconnect the battery ground cable. 


2. Disconnect the linkage and the electrical plug 
from the motor. 


3. Connect the green lead from a volt-amp- 
alternator tester to the battery positive terminal. 


4. Connect the red (positive) lead from the tester 
first to the low speed connection and then to 
the high speed connection. In both cases, 
current should not exceed three amperes. 





35-60. 








LOW SPEED CONNECTION (SHOWN)—BK/Y GREEN 









LT—AMP—ALTERNATOR 
TESTER 





DIAGNOSIS 






HIGH SPEED 


CHECK TO BE SURE 
MOTOR IS GROUNDED 










<Ty) CONNECTION—BKIP 
Z ae 


5247-4 





ELECTRICAL — WIPERS AND WASHERS. 





CONDITION (IGNITION ON) 


POSSIBLE SOURCE 


ACTION 





"@ Windshield wipers inoperative in 
‘ALL switch positions. 





NOTE: Check in sequence, 
© Open circuit breaker. 


© Poor groune at wiper ture 


= Switen 
© Bent or damaged motor linkage. 
© Motor. 

‘© Open wire or connect 


© Check and replace if required. 


1s semper meter ence to sar boay 


moter now works service groune. 
© Test switen 

© Service as required 

4 Pectorm motor current raw test 
1 Service 2s required 





"© Windshield wpers inoperative oF 
‘erratic in LOW or INTERVAL 
(HIGH 0X) 


© Swit. 


© Motor. 


© Open wiring 


'* Poor interval wiper relay ground, 


# inoperative interval wiper 


> Test switch. | 


‘= Perform motor current draw test for 
low speed. 


© Check cecuit 


© Service as reauired (tighten 
attaching screws). 


© Check circuit 


© Replace interval wiper relay. 





‘ Wipers won't stop in OFF or 
INTERVAL 


Motor, switch, wiring oF interval 
wiper assembly, 


'@ Perform parking test. 





‘> inierval systems only. No wipets) 
after wash. 


"> Circuit No. 947 (BK W) open, 


© interval wiper inoperative. 


> Senice as requires 


# Replace interval wiper relay. 





Winashielc washer does not operate. 





Low fluid Tevel 


‘© Spill, loose. pinched oF Kinkes 
hose. 


© Open in wiring or swatch 


© Washer pump. 











@ Fil'as requires 


+ Inepect. service 26 raquirad. 


# Senice as required 








nL 


CK5037-C 





35-60-3 


ADJUSTMENTS 





Arm and Blade Assembly 


1, Remove the arm and blade assemblies from 
the pivot shafts by first lifting plastic cover, and 
then removing fixing nut with a 13mm spanner. 


2. Turn on the wiper switch. Allow the motor to 
move the pivot Shafts three or four cycles; then, 
turn off the switch. This will place the pivot 
shafts in the PARK position. 

3. Install the arm and blade assemblies on the 
pivot shafts using the stops as a guide. Reverse 


removal procedure. Tighten fixing nut to 12 to 
15 N-m (9 to 11 Ib-ft). 


K7568 


REMOVAL AND INSTALLATION 


Wiper Motor 
Tha intarnal magnats ised in the wipar motor ara a 
ceramic (glass-like) material. Use care when 
handling the motor to avoid damaging the magnets. 
The motor must not be struck or tapped with a 
hammer or other objects or placed in a vise. 


CERAMIC 
INTERNAL 
MAGNETS 











Windshield Wipers 


















35-60-3 


= 

Removal 

4. Turn the wiper motor ON. When the blades are 
straight up, turn the key OFF. Remove the arm 
and blade assemblies. 


2. Disconnect the battery ground cable. 
3. Remove the locknut from the motorshaft. Then, 
remove the motorarm from the motor. 









MOTORARM 


4, Remove the three securing bolts; then remove 
the motor from the opening. 


SECURING 
BOLTS 


weet 


9808-4 





5. Disconnect the wiper motor's electrical 
connector. 
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REMOVAL AND INSTALLATION (Continued) 


Windshield Wipers 


35-60-4 





= oo) 


1. Reconnect the wiper motor's electrical 
connector. 


2. Tighten all motor mounting bolts to 10 to 12 
N-m (7 to 9 lb-ft). 


3. Connect wiper motorarm to shaft of windshield 
wiper motor. Make sure the key of the motorarm 
is aligned to the shaft. Tighten locknut to 18 to 
20 N-m (13 to 15 lb-ft). 


4. Reconnect the battery ground cable. 


5. Before installing the arm and blade assembly to 
the pivot shaft, cycle the motor to be sure it is in 
the PARK position. 


Installation 








Wiper Switch 
Removal 


1. Disconnect the battery ground cable. Remove 
the steering column upper and lower shrouds. 


2. Remove the two phillips head screws and the 
guide switch assembly from the steering 
column. 








7639 


3. Disconnect the two harness connectors from 
the switch. Remove switch from vehicle. 

Installation 

1. Connect the harness connectors to the switch. 


2. Position the switch to the mounting bracket. 
Retain with two phillips screws, 


3. Install upper and lower steering column 
shrouds. Reconnect the battery ground cable. 








— 
Windshield Wiper Blade Replacement 
Removal 


4. Lift the wiper arm away from the windshield. 
Position the wiper blade 45 degrees from the 
arm. 


2. Depress the spring clip and slide the blade 
down and then up the wiper arm hook. 


Installation 


4, Slide the wiper blade onto the arm. Clip the arm 
and blade assembly into position. 


2. Check wiper blade operation. 





K7572 








Windshield Wiper Linkage 

Removal 

1. Disconnect the ground cable from the battery. 
2. Remove wiper arms and blades. 


3. Disconnect the windshield washer hoses from 
jets. Remove the screw from each end of the 
cowl top panel. 
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REMOVAL AND INSTALLATION (Continued) 


— 

4. Remove the eight screw top panel covers and 
eight plastic screws holding the cowl top panel 
to the cowl top. Remove the cowl top panel. 





6102010 


Windshield Wipers 


35-60-5 












Remove the nut holding the motorarm to 
windshield wiper motor. Then remove 
motorarm from shaft. Then, remove the three 
bolts securing the motor to the bracket. 
Separate the motor from the linkage. 


QNOYPRELEEEE— 


SECURING 
BOLTS 








5. Remove the bolts securing the wiper motor 
bracket to the body. Remove the linkage and 
windshield wiper motor. Disconnect wiper 
motor's electrical connector. 





K7575 








Installation 


1. Connect the windshield wiper motor to the 
bracket with the three bolts. Tighten the bolts to 
40 to 12 N-m (7 to 9 lb-ft). 


2. Connect the motorarm to the motorshaft. Make 
cure tho koy of tho motorarm is alignod to chaft. 


Tighten locknut to 18 to 20 N-m (13 to 15 lb-ft). 
Connect motor's electrical connector. 


3. Attach the linkage and motor assembly to the 
vehicle. Tighten the seven retaining bolts to 6 to 
7 N-m (4 to 5 lb-ft). 


4. Align the cowl top panel with the retaining clips 
in the cow! top. Install the eight plastic screws 
and screw covers. 





5. Reconnect the washer feed hose. Connect the 
cowl top panel with the two retaining screws. 


6. Reconnect the battery ground cable. 


7. Allow wiper motor to run three or four times to 
ensure PARK position. 


8. Connect the wiper arm, washer, and nut to each 
spindle and align the arms as necessary. 
Tighten the nuts to 16 to 18 N-m (12 to 13 lb-ft). 
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REMOVAL AND INSTALLATION (Continued) 


Liftgate Wiper Motor 
Removal 


1. Unclip plastic clip from base of wiper arm. 
Unscrew wiper arm securing nut. Remove nut 
and washer. 


WIPER ARM 


PLASTIC BASE SECURING NUT 





N 
K7636 


2. Open liftgate. Carefully pry out liftgate trim 
panel clips from their locations. Remove trim 
panel. 


wissen 


LIFTGATE TRIM 


PANEL CLIP LOCATIONS 


bee oS 
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Windshield Wipers 

















35-60-6 





3. Remove three bolts holding wiper motor 
bracket of liftgate. Remove screw retaining 
ground lead and disconnect wiring connector. 









WIRING 
CONNECTOR 


WIPER MOTOR 
RETAINING BOLTS 








4. Remove motor from liftgate. Disconnect rear 
washer supply hose from wiper. 








installation 


1. Reconnect rear window supply hose to wiper 
motor. Position motor in liftgate by pushing 
output shaft through grommet in liftgate outer 
panel. Tighten the three retaining bolts to 6 to 7 
Nem (4 to 5 lb-ft). 

2. Replace wiper arm and securing nut. Tighten 
nut to 16 to 18 N-m (12 to 13 Ib-ft). 


3. Replace liftgate trim panel. Check the operation 
of the system. 
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35-70-1 Windshield Washers 35-70-1 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION . 35-70-1 REMOVAL AND INSTALLATION (Cont'd.) 
DIAGNOSIS ..... 35-70-2 Windshield Washer Nozzle................. 35-70-5 
REMOVAL AND INSTALLATION Windshield Washer Reservoir and 
Liftgate Nozzle (1985 and 1986) . 35-70-6 Bracket .... + 3570-4 
Liftgate Nozzle (1987) ... 35-70-6 TESTING 
Liftgate Washer Reservoi 35-70-5 Washer Pump Current Draw ....... pe eeeee 35-70-2 





DESCRIPTION 





Electrically operated pumps supply washer fluid to 
the windshield and liftgate washer systems. The 
reservoir for the windshield is in the engine 
compartment. The reservoir for the liftgate washer is 
located in the liftgate load compartment behind the 
left-hand rear quarter cowl panel. 





RESERVOIR 


K7554 














The windshield washer system consists of a control 
switch that is integral with the wiper motor assembly, 
the necessary hoses, nozzle, and attaching parts. 
The liftgate washer system has its own rocker 
switch for wiper/washer control. 


LIFTGATE 
WASHER 
i RESERVOIR 


ef K7555 
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35-70-2 


TESTING 





Washer Pump Current Draw 


Attach the red lead of the volt-amp tester to_the 
washer pump and the green lead to the battery. The 
current draw should not exceed four amps, or 
indicate less than two amps, while either of the 
washer pump motors are pumping fluid. 


Windshield Washers 





35-70-2 


2805-18, 





DIAGNOSIS 





LIFTGATEJWINDSHIELD WASHER DOES NOT OPERATE 





TEST STEP 


RESULT 


LIFTGATEWINDSHIELD WASHER DOES NOT OPERATE 





CHECK FLUIO LEVEL 


© Check level of fluid in reservoir. 


ACTIVATE WASHER SWITCH 


@ Activate washer switch. 


* Check washer motor for operation. 


Washer motor 
operates, but will 
not squirt fluid 


Washer motor 
inoperative 


Py FILL reservoir. 


@r GO to A2. 


DB) GOtoA3. 


BP) GO As. 








INSPECT HOSE AND NOZZLE 


© Visually inspect washer hose and nozzle for 
blockage or hose kinks. 


Hose or nozzle biocked >| CLEAN, REPLACE or 


or hose kinked 


Not blocked 


hoses. 
PP} GO to Aa. 





SCRAVICE nozzle or 











CL4611-81 
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Windshield Washers 35-70-3 


DIAGNOSIS (Continued) 


LIFTGATE/WINDSHIELD WASHER DOES NOT OPERATE—Continued 
TEST STEP RESULT cI ACTION TO TAKE 


CHECK FOR BLOCKAGE AT WASHER PUMP 
OUTLET 





* Disconnect hose at reservoir and check for blockage ® >) REMOVE washer pump 
at washer pump outlet. from reservoir and 
CLEAN. 


D>] REPLACE washer pump. 


$$$ —____—_- 





CHECK VOLTAGE AT WASHER PUMP 


© Using a voltmeter or test lamp, check for voltage at | No voltage PP] GOto A7. 


washer pump by activating washer switch. 
Voltage GO to A€. 


® Using an ohmmeter, check ground at washer pump. | Ground SERVICE ground. 


CHECK GROUND AT PUMP 


Ground REPLACE pump. 





= 
CHECK FOR POWER AT SWITCH 


Check for power at wiper switch by operating Wipers GO to A.9. 
wipers. 


Wipers. GO to A.B. 





CHECK FOR POWER OUT OF WASHER SWITCH 


‘2 Lising 2 vaitmatar or tast lamp. check for power out | No power GO to Aa 
of washer switch or wash circuit. 


Power GO to A.10. 





CHECK HEATER BLOWER 





© Activate heater biower. SERVICE open circuit in 
power feed wiring. 


GO to A.10. 





0 | CHECK WIPER/WASH CIRCUIT BREAKER 


@ Check wiper/wash circuit breaker. REPLACE circuit 
breaker. 


GO to A.11. 








CHECK SWITCH CIRCUITS 
© Check switch circuits. REPLACE switch. 


GO to AA2. 











CLA611-A2 
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35-70-4 Windshield Washers 35-70-4 
AE A 


DIAGNOSIS (Continued) 





LIFTGATEWINDSHIELD WASHER DOES NOT OPERATE—Continued 
TEST STEP RESULT >] ACTION TO TAKE 
CHECK FOR POWER TO SWITCH 








CHECK for electrical 


system fault before 
wipe/wash switch. 


SERVICE wipe/wash 
wiring and connectors. 





CLa511-A3 











REMOVAL AND INSTALLATION 





Windshield Washer Reservoir and Bracket 2. Remove the two reservoir bracket retaining 
screws. Remove the reservoir and its mounting 
Removal bracket and detach the pump. 


14. Drain or syphon washer fluid from the reservoir. 
Disconnect the washer pump and auxiliary 
warning system connector and hoses from the 
pump. 





RESERVOIR 
BRACKET: 
RETAINING 


SCREWS 
K10110 





Installation 


1. Attach the pump to the reservoir. Secure the 
reservoir assembly to the bracket with the 
retaining screws. Tighten the retaining screws 

eau to 1 to 1.5 N-m (0.7 to 1.1 Ib-ft). 


2. Reconnect the hoses to the pump and connect 
the supply wires. 


3. Refill the reservoir and test the operation of the 
windshield washers. 





AUXILIARY 
WARNING SUreLY, 
SYSTEM HOSE 

CONNECTOR 
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REMOVAL AND INSTALLATION (Continued) 


Windshield Washers 


35-70-5 





—— | 
Liftgate Washer Reservoir 
Removal 
14. Open the liftgate and remove the lett side trim 
panel. 


2. Drain or syphon washer fluid from the reservoir. 
Disconnect the supply wires and hoses from 
the pump. 


3. Remove the two phillips screws holding the 
reservoir. Remove the filler cap and remove the 
eeavol, taking care not to spill the washer 
fluid. 






DISCONNECT 


RETAINING 
SCREWS 


K7588 








Installation 


1. Refill the reservoir and install the filler cap. 
Attach the reservoir to the body with the two 
Phillips screws. 


2. Install the left side trim panel and test the 
operation of the washer assembly. 












DISCONNECT 
CAP 








Windshield Washer Nozzle 
Removal 


4. Pull the nozzle forward to unclip it. Disconnect 
the hose and then remove the nozzle. An 
alternate method is to remove the nozzle with 
the help of a screwdriver at the bottom slot of 
the front face. 


Installation 


4. Reconnect the hose to the nozzle and push the 
nozzle assembly into the cowl top panel. 





2. Adjust the nozzle as necessary. 
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35-70-6 
REMOVAL AND INSTALLATION (Continued) 


Liftgate Nozzle (1985 and 1986) 


Removal 
1. Remove the liftgate wiper arm and blade 
assembly. 


2. Open the liftgate. 

3. Remove trim panel. 

4. Remove motor assembly fixing screws 
attached to inner panel. 

5. Pull the motor assembly far enough away to 
disconnect the water hose from the nozzle 
connector. Remove the motor assembly from 
the liftgate. 

6. Remove the cap and jet from the motor shaft. 





rN 


LIFTGATE TRIM 


eee > 


k7641 





Installation 
1. Push a new cap and jet onto the motor 
assembly. 


2. Put a soapy water solution on the outer surface 
of the cap and jet. 

3, Attach water hose to nozzle connection. 

4. Attach motor assembly to inner panel. Attach 
fixing screws. Tighten to 9 to 11. N-m (7 to 8 
lb-ft) 

5. Replace wiper arm and securing nut. Tighten 
nut to 9 to 11 N-m (7 to 8 lb-ft). 

6. Replace liftgate trim panel. Check the operation 
of the system. 





WATER ue 


K7642 





Windshield Washers 
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Liftgate Nozzle (1987) 


Liftgate nozzle location on 1987 XR4Ti is above the 
rear window. 


LIFTGATE 







WASHER 
FLUID 
RESERVOIR 
K11026-A, 





Removal 

1. Pry nozzle out of opening in liftgate panel by 
inserting flat-bladed screwdriver between 
rubber seal and flat end of nozzle. Take care 
not to scratch finish on liftgate. 

2. Pull hose from nozzle using twisting motion. 
Remove rubber seal. 


Inctallation 


1. Position rubber seal over nozzle and push 
washer hose onto nozzle. 


2. Position rubber seal and nozzle to liftgate 
panel. Push to engage nozzle retainer tabs. 





LIFTGATE 
WASHER 
NOZZLE 








Se 
LIFTGATE 


«1027-4, 








35-80-1 HORN 35-80-1 
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Circult Check........... 6. ccc ee ee eee 2 Horn SlipRing...................25-- 4 

















35-80-2 HORN 35-80-2 





DESCRIPTION 


The horn and bracket assemblies are mounted 
in the forward part of the engine compartment 
below body side members (one each side). The 
horn switch is located inside the steering wheel 
cover over the center of the steering wheel and 
is operated by depressing the center cover. 





TESTING AND ADJUSTMENT 


CIRCUIT CHECK 2. Attach a wire from the positive terminal of 

the battery to the horn. If the horn sounds 

4. Verify that ground is good by checking the normally, check the wiring to the horn and 

connection for corrosion and checking that to the horn switch. If the horn does not 
the mounting screw is tight. sound, replace the horn(s). 





REMOVAL AND INSTALLATION 


— 
HORN AND BRACKET 















£ WIRING 
CONNECTOR 


Removal 


Disconnect the wiring connector and remove 
screw retaining horn. Remove horn. 











Installation 
4. Position horn assembly and retain with 2. Reconnect wiring connector and test horn 
screw fitted with a new toothed lock operation. 





washer, 


35-80-3 HORN 35-80-3 





REMOVAL AND INSTALLATION (Continued) 


HORN SWITCH 


Removal 


1. Disconnect the negative cable at the battery. 


2. Pry off steering wheel hub cover. Pry off 
switch from center of steering wheel with a 
flat-bladed screwdriver. 


3. Disconnect the wires from the slip ring. 


Installation 
1. Reconnect the wiring to the slip ring. 
2. Push the horn switch back into the center 


of the steering wheel. Install the steering 
wheel hub cover. 


3, Reconnect the negative cable at the battery 
and test horn operation. 


HORN SLIP RING 


Removal 


. Remove the horn switch as detailed above. 

. Remove steering wheel attaching nut. 

. Remove the steering wheel from the steer- 
ing wheel column. 

. Remove the slip ring from the steering 
wheel by prying the three lock tabs of the 
slip ring from its mounting. 








35-80-4 HORN 35-80-4 





REMOVAL AND INSTALLATION (Continued) 


HORN SLIP RING (Continued) 


Installation 


1. Install the slip ring in its mounting in the 
steering wheel by engaging the three lock 
tabs of the slip ring into the slots of the 
mounting. 


2. Position steering wheel on steering wheel 
column. 





3. Install steering wheel attaching nut. 
4, Install horn switch as detailed above. 
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36-01-2 Air Conditioning Heater System Manual 36-01-2 
nr SS A SES 


DESCRIPTION AND OPERATION 





Operation 


The air conditioning system increases the comfort in 
the passenger compartment by: 


© Cooling the incoming external air 

* Cooling the recirculating internal air 
Cleaning the air 

e Reducing air humidity 


During operation, the air conditioning compressor 
pumps a metered quantity of pressurized liquid 
refrigerant into the evaporator core. The quantity of 
refrigerant passing into the evaporator is controlled 
by a temperature/pressure sensing expansion 
valve, Beyond the expansion valve, the refrigerant 
enters the low pressure portion of the system. 
Without the high pressure to keep it in a liquid state, 
the refrigerant boils. As the refrigerant vaporizes, it 
absorbs heat from the air flowing over the 
evaporator cores and fins. 


The compressor draws the vaporized refrigerant out 
of the evaporator, compresses it, and directs it into 
the condenser in front of the radiator. The stored 
heat is then removed by the air flowing over the 
condenser cores and fins, which condenses the 
refrigerant from a gas back to a liquid. 

The pressurized liquid then flows to the receiver/ 
dryer. This unit acts as a reservoir and filter and 
extracts any moisture that may be in the system. 





lf the temperature in the evaporator rises, the 
expansion valve allows a larger quantity of 
refrigerant into the evaporator. This will reduce the 
temperature, and raise the pressure. The expansion 
valve now reduces the amount of refrigerant flow to 
the evaporator. The deicing thermostat is mounted 
on the evaporator housing and prevents evaporator 
icing during this temperature reduction. 


A temperature sensor measures the surface 
temperature of the cooling ribs of the evaporator. If 
the measured temperature drops below 
approximately -1°C (30°F), the thermostat 
disengages the electromagnetic clutch of the 
compressor. if it rises above 2.5°C (37°F), the 
compressor is switched on again. 


As the operation of the compressor reduces the 
available engine power, the idling speed will drop 
when the air conditioning system is switched on. At 
this time, the EEC module receives a signal from the 
compressor to begin idle speed control. 


If the system is switched to recirculated air, current 
is sent to a vacuum relay located in the right-rear 
section of the engine compartment. This relay 
routes vacuum to the O/S/RECIR. air door vacuum 
motor, which shuts off the supply of fresh air. Now 
only the interior air is circulated and cooled. 
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36-0 





DESCRIPTION AND OPERATION (Continued) 


ning Heater System Manual 36-01-3 





When the temperature contro! lever is set to "cold," 

the supply of hot water to the heater core is 
interrupted by means of a valve which is controlled 
by a vacuum switch mounted on the control 


VACUUM 
RELAY 















COMPRESSOR RESERVOIR TO I 
MANIFOLD, 


VACUUM 


CONDENSER 


RECEIVER/DRYER 
1985 












assembly. Now, only air cooled by the air 
conditioning system passes into the interior of the 
vehicle. 


S 
ze 


HEATING 
CONTROL 


SWITCH 
See 





J EXPANSION 
VALVE 


O/SIRECIR. 
AIR DOOR 
VACUUM MOTOR 


L627 





Control Lever Operation 


The contro! levers adjust the desired temperature 
and system functions. The system will deliver 
heated or cooled air to maintain the vehicle interior 
temperature and comfort level. Blower speeds can 
be adjusted for more or less airflow as desired. 


The temperature control lever (left side) regulates 
the air temperature inside the vehicle. The lower 
slide position (blue) is cold (outside air temperature 
or air conditioning) and the upper (red) position is 
hot or heated air. The lever may be set anywhere up 
or down the slide to vary the temperature as desired. 
The air distribution lever (right side) controls the 
direction of airflow through either: 

« DEFROST—The windshield defroster and side 

window deicer 
* FLR (floor)—The floor registers: the intermediate 


position between the floor and defroster equalizes 
airflow through these outlets 





Le 


« PNL (panel)—The panel registers: air flows 
through the instrument panel registers 















DEFROST 
—— POSITION 
WARM 
AIR 
RANGE FLOOR 
POSITION 
COOL AIR | ll AIR 
RANGE DISTRIBUTION 
oa LEVER 














fH PANEL 
TEMPERATURE —- —__—___—, POSITION 
CONTROL LEVER 


Ls010 
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36-01-4 Air Conditioning Heater System Manual 36-01-4 


DESCRIPTION AND OPERATION (Continued) 





The A/C-heater system has a combination fan and 
air conditioning rotary select switch located 
immediately below the control levers. This switch is 
a dual function switch. To us@ outside air for heating, 
defrosting, and ventilation, rotate the switch 
clockwise to select fan speeds as follows: 

« |—Low speed 

« |l—Medium speed 

« |ll--Maximum speed 

To use the switch for air conditioning and fan speed, 
depress the switch and turn clockwise (outside air) 
or counterclockwise (recirculated air). A green LED 
will illuminate once the switch is depressed to 
indicate A/C mode. Depressing the switch a second 
time will switch the air conditioning off. 

NOTE: The air conditioning system only operates 
when the rotary switch has been depressed and 


moved to one of the fan speed settings (for either 
O/S air or RECIR air). 


INDICATES AIC 
OPERATION WHEN LIT 


PUSH TO. 
OPERATE AIC 


“# OUTSIDE 
AIR 


RECIRCULATED 
AIR 






FAN 
SPEED 
POSITIONS FAN SPEED 
< POSITIONS. 
RECIRCULATED 
AIR OUTSIDE AIR 
Ls011 








Door Windows Deice Vents/Side Vents and 
Center Vents 


Rotate the appropriate adjacent thumbwheel to 
increase or decrease the amount of air flowing out of 
the side or center vents. Move the center knurled 
wheel to adjust the louvers and the direction of 
airflow. The door window demist/deice vents are 
not adjustable. 


DOOR WINDOW 
DEMISTIDEICE 
ENTS 





CLOSE 


OPEN 


K10116 


ROTATE LOUVERS 





System Airflow 
Air Distribution 


Distribution between the defroster and floor outlets 
is varied by means of the air distribution lever on the 
right-hand side of the control lever. With the lever 
down (PNL position), no air flows to the windshield 
or floor outlets. Air can only flow from the center or 
side vents with the appropriate adjacent 
thumbwheel turned to the open position. 


When the air distribution lever is set to the symbol 
for defrost (full upper position), the air flows to the 
windshield, or with the lever set to the FLR position, 
the air will flow to the footwells. In these positions, 
air can additionally flow from the center or side vents 
with their appropriate thumbwheel turned to the 
open position. With the air distribution lever set 
between full upper (defrost symbol) position and the 
FLR position, the air flow can be varied to reach both 
the windshield and footwells simultaneously. 
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Component Description 


Listed below is a brief description of the A/C and 
heating components. 


Compressor and Clutch 


The Nippondenso 10P15 is a swash-plate design, 
five-cylinder (10 piston) compressor driven by a belt 
from the engine crankshaft. Displacement is 
152.88cc (9.32 cu in.). 


The suction and discharge valves are attached to 
the top of the compressor with two hex screws. 


The clutch consists of three major components: the 
pulley, hub, and field coil. The pulley and field coil 
are attached to the front head of the compressor 
with tapered snap rings. The hub is keyed to the 
compressor shaft and is retained on the shaft by a 
12mm nut. 


COMPRESSOR 
19703 





Condenser 


The A/C condenser is an aluminum fin and tube 
design heat exchanger located in the front of the 
radiator. It cools compressed refrigerant gas by 
allowing air to pass over fins and tubes to extract 
heat and change the refrigerant from a gas to a 
liquid as it is cooled. 


CONDENSER 
x 











Receiver/Dryer 


The receiver/dryer is mounted to the condenser. 
The inlet tube of the receiver/dryer attaches directly 
to the condenser. The receiver/dryer acts as a 
storage tank for liquid refrigerant which leaves the 
condenser. This ensures a solid flow of liquid 
refrigerant to the expansion valve. The receiver/ 
dryer also contains a material called desiccant 
which acts as a dryer by absorbing moisture in the 
system. The unit has a sight glass for checking the 
condition of the refrigerant in the system. 





RECEIVER/DRYER 
19858 


1986 
RECEIVER/DRYER 
Ls002 











Heating System 
The heating system consists of an air inlet duct, a 
heater assembly and air control doors. The heater 
assembly is mounted to the dash panel below the 
instrument panel. 






18476 
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Triple Pressure Switch 


The triple pressure switch is mounted on top of the 
receiver/dryer and has three functions: 


1. Engage the condenser blower if higher cooling 
performance is demanded. The pressure switch 
engages the blower at 1751 kPa (254 psi) and 
off at 1450 kPa (210 psi). 


2. Switches off the compressor clutch at low 
pressure to avoid compressor damage in case 
of leakage and low ambient temperatures 
(below 1°C [30°F]) to avoid icing of the 
evaporator during winter driving conditions. The 
switch disengages the compressor clutch at 
120 kPa (17 psi) and engages it at 220 kPa (41 
psi). 


3. Switches off the compressor at high pressure to 
avoid damage from excessive high pressure. 
The switch will disengage the compressor at 
3000 kPa (435 psi) and engage it at 2300 kPa 
(334 psi). 


1986 
TRIPLE 
PRESSURE 
SWITCH 


Deicing Thermostat 


The deicing thermosiat is located near the right side 
mount of the evaporator case. It senses the 
temperature inside the evaporator case through its 
thermostat sensor and will interrupt the circuit to the 
compressor clutch to prevent evaporator icing. The 
thermostat disengages the clutch at 0.5°C (32.9°F), 
and engages it at 3.5°C (38.9°F) 








|. flowin 








Expansion Valve 


The expansion valve, positioned at the evaporator 
inlet/outlet, senses the temperature and pressure of 
the refrigerant at the evaporator outlet, then meters 
the appropriate amount of refrigerant into the 
evaporator. 


Evaporator 


The evaporator works as a heat exchanger. Air 
through the evaporator is cooled, cleaned, 
and dried. The evaporator core is a fin/tube 
aluminum design. The mixture of refrigerant and oil 
enters the core via three tubes. The refrigerant 
leaves the core via three larger diameter tubes. 
These are formed into one tube and secured to the 
upper connection of the expansion valve. 


EVAPORATOR CORE 





~~ EXPANSION VALVE 











Heating Shutoff Valve 

The heating shutoff valve will shut off the supply of 
hot water to the heater core, whenever the 
temperature control lever is in the cold position. 
Vacuum Relay 

The vacuum relay applies vacuum to the 
recirculation/fresh air door for a recirculation 
position. 

A/C Fan 

The A/C fan is controlied by a thermal switch in the 
engine cooling system and the pressure switch on 
the receiver/dryer. The A/C fan switches on at 
105°C (221°F) or 1750 kPa (249 psi), and switches 
off at 95°C (203°F) or 1400 kPa (199 psi). 
Refrigerant Lines 

Refrigerant lines connect: 

e Evaporator to compressor (low pressure) 

« Compressor to condenser (high pressure) 


« Receiver/dryer to expansion valve (high 
pressure) 
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The effectiveness of the air conditioning system is 
partly dependent on the bowden cables being 
adjusted properly. Adjust the bowden cables and 
control flaps as described in this Section. 


Ensure that all vacuum lines are secure and routed 
properly. Also check the vacuum reservoir for leads 
by connecting a vacuum pump. 





Check the level of refrigerant in the air conditioning 
system at the sight glass. To do this, run the air 
conditioning system for at least 10 seconds, with the 
heater fan at speed Ill. If there are no bubbles at this 
time, the system is either empty, or full, or the 
compreceor ic not working. If bubbles can etill bo 
seen in the sight glass, the refrigerant is low. 


The drive belt tension must be checked regularly 
and the condenser inspected for blockages (due to 
dirt, insects, etc.) and cleaned with water or 
compressed air. 


During the winter months, the air conditioning 
system must be switched on once a month for about 
140 minutes to keep the system seals intact. To do 
this, set the temperature control lever to "hot'’ and 
the air conditioning switch to "recirculated air" as 
otherwise the system will not operate. 


NOTE: The compressor will not switch on if the 
temperature is below 0°C (32°F). (The pressure 
safety switch prevents this.) 


The level of refrigerant in the air conditioning system 
must be checked at the sight glass every year at the 
start of summer, if possible, or every 20,000 km 
(12,000 miles). Always check for leaks using leak 
testing equipment. 


The condition of refrigerant hoses and hose clips 
must also be checked, especially for chafing. The 
system should be topped off after about two years. 








Operation Test 


Place a thermometer in the center vent and another 
measuring ambient temperature. Set the heater fan 
at speed || and the air conditioning switch to 
"recirculated air.'' Depending on the outside 
temperature, 6.9. at about 18 to 24°C (64 to 75°F) 
the temperature of the air leaving the center vents 
should be approximately 6°C (43°F) after three to 
five minutes. If not, refer to the diagnostic procedure 
on 36-01-12. 


The following tests may be made after checking for 
blown fuses, loose wire connections, damaged 
wires, or collapsed hoses. Always inspect for loose 
defroster ducts and air leaks in the body. 


Blower Switch Continuity Test 


Refer to appropriate electrical schematic. With an 
ohmmeter or self-powered tesi lamp, check for 
continuity between connected terminals, at every 
switch position. Also there should be no continuity 
between the power feed terminal and the switch 
case. 


Open or Grounded Circuit Test 


This test will locate an open or grounded circuit. 
Refer to the appropriate electrical schematic. With 
an ohmmeter or self-powered test light, check for 
continuity between any two points of a completed 
circuit, with the power removed from that circuit. If 
no continuity or slight continuity (high resistance) is 
shown, check for a poor connection or broken wire. 
If full continuity is shown, the circuit is compiete 
Also check that the circuit is not grounded by 
checking for continuity between the circuit and 
ground. 


Heater Blower Motor Current Draw Test 
This test will determine if the blower motor is 
operating properly. 
1. Remove cowl insulator cover. 

COWL 


INSULATOR 
COVER 
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Disconnect the positive lead of the blower 
motor from the resistor block. 





RESISTOR 
15853-A 














Using a 0-30 amp ammeter, connect the 
negative lead of the ammeter to the blower 
motor positive lead and the positive lead of the 
ammeter to the positive side of the battery. 






BLOWER MOTOR! 


L5854-A 


lf the motor is operating properly, the current 
draw readings should be: 


18-20 A — initial start-up 
10-12 A — running current draw 








Plugged Heater Core Test 


Check to be sure the engine coolant is at the proper 
level. Remove the heater hose from the heater core 
outlet tube and start the engine. Very little or no flow 
from the outlet tube indicates that the core is 
plugged. 








Heater Core Leak Test 


Inspection 
A 


I 


Pressure Test 


Check for coolant leakage at the heater core 
attachments. A coolant leak at the hose could 
follow the heater core tube to the core and 
appear as a leak in the heater core. 


If leakage is found, check for loose heater hose 
clamps. Clamp tightness is: 1.6 to 2.5 N-m (16 
to 22 Ib-in.). 


If the hose clamps are tight, check the heater 
core tubes for disiortion. Severe distortion of 
the tubes could cause leakage at the hose 
connection. 





Drain the coolant from the cooling system. 


Disconnect the heater hoses from the heater 
core tubes. 


install short pieces of heater hose 
(approximately 100mm [4 in.] long). 


Fill the heator care and hasas with water. Install 
plug BT-7422-B and adapter BT-7422-A from 
Rotunda model 021-00012, or equivalent, in the 
hose ends. Secure the hoses, plug, and adapter 
with hose clamps. 


Attach the pump and gauge assembly Rotunda 
mode! 021-0001 2, or equivalent, to the adapter 
Close the bleed valve at the base of the gauge. 
Pump 200 kPa (30 psi) of air pressure into the 
heater core. 


Watch the pressure gauge for a minimum of 
three minutes. The pressure should not drop. 


lf the pressure does not drop, no leaks are 
indicated. 


If the pressure drops, check the hose 
connections to the core tubes for leaks. If the 
hoses do not leak, remove the heater core from 
the vehicle and bench test the core as outlined 
below. 
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Bench Test 

1. Drain all coolant from the heater core. 

2. Connect the 100mm (4 in.) test hoses with plug 
and adapter to the core tubes. Then, connect 
the air pump and gauge assembly to the 
adapter. 

3. Apply 200 kPa (30 psi) of air pressure to the 
heater core with Rotunda model 021-00012, or 
equivalent. Submerge the core in water. 

4, If a leak is observed, service or replace the 
heater core as necessary. 


HEATER CORE | 






ADAPTER 
BT-7422-0 


PLUG 
BT-7422-B 


ROTUNDA TOOL 021-00012 
PUMP AND GAUGE 
ASSEMBLY 


2867-14, 








eee] 


REV. 08/87 


36-01-10 


DIAGNOSIS 


Air Conditioning Heater System Manual 
ee SER 


36-01-10 








COMPLAINTS 


DIAGNOSIS CHART 





T_No cooling 





[2 insufficient cooling 





3, Compressor vibrating and noisy 
| 4. Excessive drive belt wear 





5, Compressor not working 











6 Clutch slipping 





7. Heater fan on evaporator not working 





| 


6_Water entering venicie interior 
9. Pressure too high (high-pressure side) 


10, Pressure too low (high-pressure side) 





11, Suction too nigh (low-pressure side) 





T3_Engine overheating 


T2. Suction too Tow (low-pressure side) 





CAUSES: 


| 74, Bubbles in sight glass after 5-10 secs idling 





_ Broken drive belt 





x 


Loss of reirigerant 





- 


x 
x 


Loose or worn drive bel! 








|x 





Compressor clutch slipping 





Faulty deice thermostat 





alo a}olr|a 





working 


Rotary air conditioning and fan switcn not 








x 


Compressor not working 





Dirty condenser 


| 





Heater fan on evaporator not working 











compressor 


Foreign matter or Gamaged parts in 











17, Broken or loose compressor brachet 











t expansion valve 


Excessive refrigerant deliveryitfaully 





‘Oil on drive belt 








14, Blown fuse 





Loose wire connection or broken wire 





Faulty field winding 





Compressor pressure 100 high 





™ 


Loose drive belt pulley 





19. Heater fan motor seized 





20. Blocked or kinked drainage valve nose 





x 





Air or moisture in refrigerant circuit 





Condenser air flow obstructed 





Faulty valves in compressor cylinder head 





>| ><] >« | >< 


Constriction in dehydrator 





contact’ 


Faulty compressor ciode or loose 








. Faulty three-function pressure switch 





No refrigerant in system 





T 26. 


Loose compressor clutch 











| ]29. 


and cowl panel 


Fauity seais between evaporator housing 





XL [x] x 130 


Condenser auxiliary fan not working 


























37, Loose compressor fleld winding mounting 











damaged 





“NOTE: If the compressor diode is faulty or 
inoperative, the deice thermostat will be 


ern SSeS 


CL8601-A 
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Inadequate, erratic or non-existent cooling are the 
complaints most often encountered with the air 
conditioning system. To diagnose a fault correctly, 
the following procedure should be applied: 


1. Close both hand valves on the manifold gauge 
set. 


2. Connect a manifold gauge set. 
3. Place the air conditioning system in operation: 
a. 


Set the air conditioning system to maximum 
cooling and the fan to speed Il and 
"recirculated air."" 


Place a thermometer in the center vent 


nozzle and another measuring ambient 
temperature. 


c. Apply the parking brake, close the vehicle 
windows and doors and run the engine at 
1500 rpm for about three minutes. 


d. Read the temperature on the 
thermometers, The effect of the ambient 
temperature on the air temperature leaving 
the vent nozzle is shown in the temperature 
comparison table shown on 36-01-12. 


Compare the manifold gauge readings with the 
specified values shown below. Then, proceed 
to the diagnostic tables and match your test 
results with the test results shown. 





Air conditioning operating temperatures on the suction and 
pressure sides of the compressor. | 


Ambient Temperature 


Test Pressure Ranges 


Low-Pressure Side 






























°C oF kPa psi 
15 60 *60-99 *8.7-14.4 
20 68 "60-120 9 *8.7-17.4 
26 79 "60-140 = *8.7-20.3 
32 90 "60-193 *8.7-28.0 
37 100 116-212 — 16.8-30.8 
CL5602-A 
* Minimum pressure when clutch is switched on. 
Test Pressure Ranges 
Ambient Temperature High-Pressure Side 
°C oF kPa psi 

496-965 72-140 

496-1,158 72-168 

965-1,179 140-171 

1,400-1,738 203-252 

1,593-1,979 231-287 

CL5603-4 
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4. 


3. 


Complaint—Poor Cooling 
Test Results 
1. 


2. 


3. 


Cause—insufficient refrigerant in the system 
caused by a slight leak. 


Correction 
ts 
2. 


4, 
5. 
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Temperature Comparison Table 
(Fan Speed II) 


Ambient Temperature 





°c oF 
15 60 
20 68 
26 79 
32 90 
37 100 


NOTE: The preceding tables will be referred to during the A/C diagnosis. 





Temperature at Center 


ic °F 





Vent Nozzle 


6 40-42 
6 40-42 
7 40-45 
8 41-46 
10 45-50 | 


CL5604-4 





Low-pressure reading too low. See table for 
correct value. 


High-pressure reading too low. See table for 
correct value. 


Air bubbles in sight glass. 


Center vent nozzle temperature too high. See 
table for correct value. 


Carry out leak test. 


Locate and repair any leaks, ensuring that you 
discharge the air conditioning system first. 


Evacuate air conditioning system. 
Recharge air conditioning system. 
Carry out operational test. 











Complaint—No Cooling 

Test Results 

Compressor clutch will not engage. 
Causes 

« Electrical fault in the clutch circuit. 


« Very little or no refrigerant in the air conditioning 
system. 


Correction 
ty 


Check for faulty fuse. 


Check for loose plug/no contact/broken wire/ 
no ground 











Check if combination air conditioning/fan 
switch faulty. 


Check if deice thermostat faulty. 
Check for faulty diode. 

Check for faulty clutch. 
Three-way pressure switch faulty. 


Disconnect the plug at the compressor clutch. 
Feed 12 volts directly to the compressor clutch. 
If the clutch does not engage, replace the 
clutch assembly. lf the clutch does engage, 
check for an interruption elsewhere in the 
clutch circuit. 


Check the level of freon in the system. The 
engine must be started and the air conditioning 
system switched on (supplying the clutch with 
current from an exterior source and bridging the 
three-way pressure switch). Look for bubbles in 
the sight glass. 


If bubbles are present continuously after the 
compressor cuts in, the air conditioning system 
is considerably underfilled (low-pressure safety 
switch is stopping the system from working). 


If only a short stream or no bubbles are seen 
after the compressor cuts in, the level of 
refrigerant in the system is in order and the 
three-way pressure switch is faulty. 


NOTE: To carry out the test, run the 
compressor for no more than 30 seconds; 
otherwise, the compressor will be damaged by 
the piston scizing if the system is empty. 


Discharge the air conditioning system. 


Replace any faulty parts. Locate and correct 
any leak. Evacuate and recharge the system. 


Carry out the operational test. 
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Complaint—Insufficient Cooling 
Test Results 


1. Low-pressure reading too low. See table for 
correct value. 


2. High-pressure reading slightly lower. See table 
for correct value. 


3. Air bubbles constantly visible in sight glass. 


4. Center vent nozzle temperature too high. See 
table for correct value. 


Cause—Air or insufficient refrigerant in system. 


Correction 


1. Carry out the leak test, including the 
compressor. 


Discharge the air conditioning system. 
Eliminate the leaks. 

Replace the receiver/dryer. 

Evacuate the air conditioning system. 
Recharge the air conditioning system. 
Carry out the operational test. 


NORD 





Complaint—insufficient Cooling 
Test Results 


1. Low-pressure reading too high. See table for 
correct value. 


2. High-pressure reading too low. See table tor 
correct value. 


3. No air visible in sight glass after 5 to 10 
seconds. 


4. Center vent nozzle temperature too high. See 
table for correct value. 


Cause—Iniernal leaks in compressor due to faulty 
valves. 

Correction 

1. Discharge the air conditioning system. 

2. Replace the compressor. 


3. Evacuate and recharge the air conditioning 
system. 


4. Carry out operational test. 








Complaint—insufficlent Cooling 
(Sometimes engine overheats) 


Test Results 


1. Low-pressure reading too high. See table for 
correct value. 











2. High-pressure reading too high. See table for 
correct value. 


8. Air bubbles visible in sight glass from time to 
time during operation. 

4. Line from receiver/dryer to expansion valve 
very hot. 


5. Center vent nozzle temperature too high. See 
table for correct value. 


Causes 
Insufficient cooling caused by: 


Auxiliary fan not switching on at pressures above 
1,786 kPa (259 psi). 

« Surfaces of condenser plates severely damaged 
(more than 25 percent). 


« Condenser plates dirty and so restricting air flow. 


Correction 


1, Check the mechanical and electrical operation 
of the auxiliary fan. Possible faults: loose plug, 
faulty plugs or wiring, relay or motor jammed, 
fan blades obstructed by foreign bodies. Repair 
or replace as necessary. 


2. Check the electrical operation of the threeway 
pressure switch. Possible faulty plug or wiring. 
Repair or replace as necessary. 

3. Clean the end of the condenser. If the engine is 
overheating, check the cooling system (fan, 
radiator, radiator cap). 


4, Carry out the operational test. 








Complaint—Iinsufficient Cooling at High 
Ambient Temperatures 
Test Results 


1, Low-pressure readingis normal but a vacuum is 
indicated during the test. 


2. High-pressure reading is normal but falls when 
a vacuum is indicated on the low-pressure side. 


3. Air at center vent nozzle is cold until a vacuum 
is indicated on the low pressure side; then it 
gets warm. 


Causes—Large amounts of moisture in the system. 
Drying element in the receiver/dryer is saturated 
with moisture and is releasing moisture into air 
conditioning system when outside temperatures are 
high. This freezes in the expansion vaive, blocks it, 
and prevents refrigerant from flowing to the 
evaporator. 

Correction 

4. Discharge tho air conditioning system. 
Replace receiver/dryor. 

Evacuat: air conditioning system. 

Recharge air conditioning system... 

Carry out operational test. 


a9 
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Complaint—insufficient Cooling 
Test Results 


1. Low-pressure reading too high. See table for 
correct value 


2. High-pressure either high or normal. See table 
for correct values. 


3. Center vent nozzle temperature too high. See 
table for correct value. 


4. Uneven compressor operation. Compressor 
vibrating. 

Cause—Expansion valve faulty (always open) 

resulting in excessive delivery of refrigerant to the 

evaporator (flooding). 


Correction 
1. Check expansion valve. 


a. Run air conditioning at maximum cooling 
(fan speed Ill, "recirculated air,"' engine at 
1500-2000 rpm). 


b. Spray expansion valve sensing tube with 
refrigerant (aerosol can). 


c. Observe low-pressure reading. Reading 
should read ''vacuum." If not, proceed with 
Step 2. 


Discharge the air conditioning system. 
Replace expansion vaive. 

Evacuate and recharge air conditioning system. 
Carry out operational test. 


ornoen 





Complaint—Insufficient Cooling 
Test Results 


1, Low-pressure reading too low (below correct 
value or vacuum). See table for correct value. 


2. High-pressure reading normal or too high. See 
table for correct value. 


3. Air at center vent nozzie coo! but not cold 
enough. Sse table for correct value. 


4. Severe condensation or icing on inlet line of 
expansion valve. 


Cause—Expansion valve obstructing flow of 
refrigerant to evaporator. Expansion valve faulty. 


Correction 


1. Grasp expansion valve. If itis too cold, proceed 
as follows: 


a. Run the air conditioning system at 
maximum cooling. 


b. Spray expansion valve with refrigerant 
(aerosol can). 


c. Observe low-pressure reading. It must 
| show increased vacuum. If not, proceed 
with Step 2. 


Discharge the air conditioning system. 
Replace expansion valve. 

Evacuate and recharge air conditioning system. 
Carry out operational test. 





shen 








Insufficient Cooling 
Test Results 


1. Low-pressure reading vacuum. See table for 
correct value. 


2. High-pressure reading too high. See table for 
correct value. 


3. Center vent nozzie temperature too high. See 
table for correct value. 


4. Severe condensation and icing on receiver/ 
dryer and refrigerant line to evaporator. 


Causes—High-pressure side of air conditioning 
system blocked. Constriction/blockage in 
refrigerant line or in receiver/dryer; evaporator 
receiving no refrigerant. The compressor is inducing 
a vacuum, 


Correction 
1. Discharge the air conditioning system. 


2. Replace faulty parts causing blockage in 
condenser, receiver/dryer, or refrigerant lines 
between compressor and condenser and 
evaporator. 


3. Evacuate and recharge air conditioning system. 
4. Carry out operational test. 


Heating System 
Engine Operating Temperature 


The temperature gauge calibration for the Merkur 
XR4Ti causes the gauge to respond slowly as the 
engine tamparatura risas fram cold It may also 
cause the gauge to read in the lower end of the 
normal band when driving at highway speed in low 
outside ambient temperatures. To correct this, a 
newly calibrated engine temperature sending unit 
has been released. The new sending unit (E6RY- 
10884-B) has a much quicker response from cold 
and provides greater accuracy throughout the 
gauge band. 


In all cases relating to heater system concerns it is 
recommended that the vehicle be checked for 
normal engine operating temperature to assure 
proper repairs are performed. To do so, start with a 
cold engine and the coolant reservoir cap removed. 
Place a digital probe or dial-type thermometer in the 
reservoir and start the engine. When the 
temperature reading starts to rise, with a bare hand, 
feel the upper radiator hose a few inches back from 
the thermostat housing. The hose should remain 
cold until the temperature reading in the reservoir 
reaches approximately 165°F (74°C). 


At this point the engine coolant at the thermostat will 
bo 192°F (89°C), the thermostat should open and 
the radiator hose should rapidly become hot to the 
touch and then begin to cool slightly as th coolant 
flows through the radiator. Thereafter, with the 
engine RPM increased to 1500-189C the ho.: heat 
can be felt alternately changing a= the therraustat 
opens and closes. 
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If the temperature reading is very slow in rising and 
the upper radiator hose gradually warms at the 
same time (before the temperature in the coolant 
reservoir reaches 165°F, 74°C), the thermostat 
should be serviced before proceeding further. Refer 
to Section 27-01 for removal and testing 
procedures. 


NOTE: Vehicles built prior to June 2, 1986 were 
equipped with a thermostat that may not have been 
properly seated in the housing during assembly of 
the engine. These thermostats may not fully close 
and often may stick fully open. Generally these 
vehicles will not reach normal operating 
temperatures and there will be insufficient heat, 
particularly when driving at highway speeds. This 
concern was corrected in production with a new 
design thermostat which is also released for service. 
The part number is E6FZ-8575-A (RT-1055). 


Heater Control Servo Switch 


All vehicles built prior to July 10, 1986 and subjected 
to high interior temperatures during summer months 
may have a servo switch that will stick in the cold 
position. This servo switch is attached to the heater/ 
A/C temperature control lever in the control 
assembly and controls the vacuum supply to the 
heater water valve in the engine compartment. 
When the switch is stuck there will be full vacuum to 
the water valve and as a result, cold air from the 
heater. To check the operation of this switch, place 
the temperature control in the full warm (red) 
position and disconnect the vacuum hose from the 
top of the water valve. With the hose disconnected 
there should be no vacuum at the hose and 
maximum neat trom the neater. if vacuum Is found at 
the hose the switch is not operating correctly. If the 
switch is not operating correctly, replace it with a 
new switch (E7RY-18C311-A). The switch can be 
accessed by removing the instrument panel cluster 
assembly. If necessary, refer to Section 33-50. 


NOTE: Because the servo switch plunger is spring 
loaded, this problem is often intermittent in nature. It 
usually occurs when the temperature lever has been 
positioned to the lowest (blue) position and then 
moved up to the red area. 








Heater Core 


All vehicles built prior to May 19, 1986 were 
equipped with a normal duty heater core which may 
not produce adequate heat when outside 
temperatures are extremely low. Vehicles built after 
this date are equipped with a heavy duty core which | 
increases the heat output by 12 to 15 degrees. | 
Service part heater cores (ESRY-18476-A) were 
also upgraded at this time. 


Temperature Guidelines 


Tho following temperatures aro moasured at the 
center instrument panel register, outside air mode 
and on the number "2" blower position. Field 
readings will vary somewhat depending on the type 
of thermometer used and outside temperatures. 


« idle—warm engine, 140°F (60°C). 
« Idle—hot engine, 150°F (65°C). 


« Highway speed—outside temperature 32°F (0°C), 
152°F to 150°F (67°C to 65°C). 














Heater Water Vaive 


To check the heater water valve, bring the engine to 
normal operating temperature. Place the 
temperature conirol lever in the full cold (lowest) 
position and activate the blower motor. The air flow 
from the heater should be cold. Place the 
temperature lever to full hot (highest) position. The 
air fluw shuuld now be maximum warm 
(approximately 140°F, 60°C, or higher). If the air is 
still cold or significantly below 140°F (60°C), remove 
the vacuum hose from the top of the water valve and 
recheck the air flow. If there is no change replace 
the water valve (ESRY-18495-A) 











_ 


Water Leaks | 


Some Merkur XR4Ti vehicies may have water 
leaking into the passenger compartment at the front 
footwell and tunnel area. 


There are two primary sources for this water entry 
and in some cases more than one source may be 
applicable, particularly when prior service attempts | 
have been unsuccessful. The two sources are 
condensation from the air conditioning system and 
outside water from rain or car washing. In both 
cases the water will be seen dripping at Sxactly the 
same area. The only exception to this is when the 
fuse box cover is loose or missing, in which case 
external water will wick through the wire harness 
and drip in the lett footwell above the brake pedal 
Whenever external water is suspected, proper 
installation of the fuse box cover should be checked 
first. 


Before beginning the diagnosis, it should be 
understood that a water leak from condensation is | 
the result of a nonfunctioning evaporator housing | 
drain system. External water entering is the result of 
improper evaporator housing sealing. In both cases 
the water enters the vehicle through the same 
opening in the body, but from different causes. For 
this reason, all three of the following tests and 
applicable repairs should be conducted on concern | 
vehicles in the order they are shown 
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DIAGNOSIS (Continued) 





Test #1—Duct Hoses 


A disconnected or missing air duct hose, especially 
the center register hose, decreases blower motor 
resistance and increases the blower motor speed. 
The increased speed creates a vacuum at the 
evaporator fresh air inlet which can draw rain water 
into the air distribution system. It then collects in the 
heater housing and leaks on the tunnel area. 


To check for this condition, place the air distribution 


lever in the ''panel'' position and close all 
| instrument panel vents. Turn the blower switch to 
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low speed in the outside air mode and open each 
vent individually and check for air flow. If no air flow 
is detected in one or more of the vents, refer to 
Section 36-01 to connect the duct or ducts as 
required. 

NOTE: If it is determined that the center duct is not 
connected, do not attempt to connect it by removing 
the center register. The center register can only be 
reinstalled by removing the instrument panel from 
the vehicle. 





Test #2—Water From Condensation 


The evaporator housing drain system works on the 

| principal of a balance of gravity and internal vacuum 
pressure. Any fault with the system or components 

| will result in water being drawn to the blower motor 

| and forced into the air distribution system rather 

| 

| 

| 

i 





than into the drain hoses. 


1. To check for this condition, operate the air 
conditioning system on maximum cold for 
approximately thirty minutes (or loss depending 
on humidity). If water is observed dripping on 
the tunnel area, turn the system off and check 
the drain hose and check valve assemblies. 
The hoses protrude into the engine 
compartment on either side of the engine as 


BATTERY 





EVAPORATOR 
CASE 





shown. The hoses are a slip fit on the 
evaporator drain tubes. When removing, note 
the side (right and left) for proper reinstallation. 
The hoses and valves must be clean and free of 
foreign material. The check valve rubber flap 
must face outward, be snug but have just 
enough clearance at the center pin to allow it to 
be freely rotated. It cannot have any holes or 
gaps at the outer edges. If a fault is detected, 
clean or replace the hose assemblies as 
needed and retest the system. 


NOTE: The check valve and hose are serviced 
as an assembly (ESRY-19858-A/C). 


EVAPORATOR 
DRAIN TUBE 


VALVE 


SIDE VIEW 


K12731-4 
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DIAGNOSIS (Continued) 





2. 


If no fault was detected in the drain hose 
assemblies and/or if condensation water is still 
dripping into the interior of the vehicle, remove 
the evaporator assembly from the vehicle. If 
necessary, refer to the procedure in this 
Section. Remove the upper case half and 
inspect it for warpage or damage and replace it 
if necessary. Also, inspect the lower case half. 
The ribbed drain area beneath the evaporator 
core and the drain channels leading to the 
hoses must be open and clean. 


The plastic covers over the drain channels must 
be tight to the case body. On some vehicles 
these covers have been found to be loose and/ 
or warped. When this occurs, blower motor 
vacuum draws the water out of the channels 
and into the heater ducts. If this condition is 
found, secure the covers with a suitable plastic 


cap 














DRAIN 
CHANNEL 


LOWER EVAPORATOR CASE HALF 
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cement and a light bead of butyl sealer. Use 
caution not to block the channels. 


In a few cases a combination of tolerance 
stackup and slight warpage of the lower case 
half may have decreased the clearance 
between the case bottom and the evaporator 
core. This restricts the air flow that normally 
pushes water into the drain channels and 
allows some water to flow back towards the 
blower motor. To correct this condition, shim 
the evaporator core up from the case bottom 
1/8 inch (4mm) as shown. Use a suitable 
material compatible with aluminum placed 
across the case bottom ribbed area. An 
example would be two lengths of brazing rod. 
Do not use steel or wood. It is recommended 
this step be done on all concern vehicles 
whenever the housing is being serviced. 










TWO LENGTHS 
OF BRAZING 











K12732-8 








REV. 08/67 


36-01-18 


DIAGNOSIS (Continued) 


Air Conditioning Heater System Manual 


36-01-18 





4. When assembling the case halves, apply a 
bead of sealer in the 'V' groove of the mating 
joint and the opening for the blower wires as 
shown. Before installing the assembly in the 
vehicle, inspect the plenum seal at the recirc 
door and replace it if it is damaged (E5RY- 
18B623-B). The lower gasket between the 
housing and air distribution opening (E5RY- 
18583-A) must be replaced. This is a 

TOP 
INSPECTION 
T PLAT 
BLOWER | 
RESISTOR 

VACUUM 

MOTOR 

BLOWER 

WIRE 

OPENING 

DRAIN 
VALVES EXPANSION 
oe Kee 










GROMMET 


compressed seal gasket that remains 
compressed after use and is likely to leak if 
reused. install the evaporator assembly. If 
necessary, refer to the procedure in this 
Section. 


CAUTION. When reinstalling the evaporator 
assembly the lower gasket may catch on the 
mating surface and not seat properly. 


AIR DISTRIBUTION 
OPENING 


Yi V-GROOVE 


CASE HALVES MATING JOINT 





BEAD OF, 
SEALER 
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Test #3—External Water Entry 
1. 


With the exception of a loose fuse box cover as 
previously noted, external water can enter the 
evaporator housing in several places but entry 
into the interior of the vehicle is always through 
the air distribution opening in the body beneath 
the blower motor as shown above. To facilitate 
water testing, remove the plastic insulator 
cover at the cowl to expose the evaporator 
assembly to water flow. 


Set the air distribution lever on the "floor" 
position and activate the blower motor on high 
speed. Direct a liberal flow of water across the 
windshield in a manner that allows water to flow 
over the center cowl area and the evaporator 
housing. It should be noted that water entering 
the vehicle is first absorbed by the foam rubber 
gaskets at the heater housing and does not 


start to drip until the gasket is saturated. 
Therefore, a minimal leak may not be observed 
until approximately thirty minutes of continuous 
water flow after starting the test. 


lf water is observed entering the vehicle, first 
check to ensure the blower resistor, the top 
inspection plate, grommets and the blower wire 
opening as shown above, are secure and 
sealed. If a fault is found with these items, 
repair/seal as necessary and retest. If no fault 
is found or if water entry is still present, the 
evaporator assembly must be removed if not 
already done during the previous test. Reseal 
the upper case half at the "V'"' groove and 
replace the gaskets as outlined in the previous 
test. 
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REMOVAL AND INSTALLATION 


Right Air Vent 
Removal and Installation 
1. Disconnect the battery ground cable. 


2. Remove the center console and shift it toward 
the rear. 


3. Remove the cowl side trim panel in the right- 
hand footwell. 


4. Pull off the combination fan/air conditioning 
rotary switch knob and bezel. Remove the 
lower right-hand dash panel. Disconnect the 
glove compartment light, fan switch, cigar 
lighter, heated seat switch, and radio 
connectors. 


5. Detach hose from vent nozzle. Press top and 
bottom spring retainers out of the retaining slots 
using a screwdriver and remove the nozzle. 


6. To install, reverse Steps 1 through 5. 


wie 





Left Air Vent 

Removal and Installation 

1. Disconnect the battery ground cable. 
2. Remove lower steering column shroud. 
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4, Remove left-hand lower dash panel (five 


5. Detach hose from vent nozzle. 
6. Remove rocker switches toward the front and 


7. Remove vent nozzle and mounting 


8. To install, reverse Steps 1 through 7. 











Center Vent 
Removal 
T 


2. Remove tha center cansale and shift it toward 


3. Remove the right-hand cowl trim panel. 
4. Remove right-hand lower dash panel (eight 


5. Detach air hose from vent nozzle. Pry the spring 
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Remove left-side cowl trim panel. 


screws). 


disconnect harness connectors. 


NOTE: The left-hand vent nozzle is secured by 
two screws at the top and held by a clip at the 
bottom. 


Disconnect the battery ground cable. 


the rear. 


screws). Pull off combination fan-4/C rotary 
switch knob. Disconnect glove compartment 
light, fan switch, cigar lighter, heated seat 
switch and radio connectors. 


retainers out of the retaining slots on the right- 
and left-hand sides using a screwdriver. 
Remove the center vent. 





J 114 
y Ad. 10 


LOWER STEERING 
COLUMN SHROUD 
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Installation 


1. Insert vent nozzle into aperture by pressing its 
retaining clips into the retaining slots. Fit hose. 

2. Reconnect fan switch, cigar lighter, glove 
compartment light, heated seat switch and 
radio connectors. Secure lower dash panel with 
eight screws. Reinstall fan-A/C rotary switch 
knob. 

3. Install right-hand cowl side trim panel with two 
screws, 

4. Shift the conter console forward and tighten its 
retaining screws. 


Reconnect the hattery ground cable. 


a 








Control Assembly 
Removal 
1. Disconnect battery ground cable. 


2. Remove upper and lower steering column 
shrouds. 





LOWER STEERING 
COLUMN SHROUD 
3530 


Ls014 


4, Remove the center console screws and 
position it toward the rear. 


5. Remove left-hand side cowl trim panel. 


6. Pull off combination rotary air conditioning/fan 
switch and bezel. Disconnect glove 
compartment light and cigar lighter. Remove 
left-hand lower dash panel. Remove the 
passenger side lower instrument panel. Refer 
to Section 45-61. 


7. Remove the two bowden cables at the botiom 
of the heater. 


8. Pull the hoses off the vacuum vaive and remove 
the three control unit screws. Push the contro! 
unit through and pull it downwards to remove. 
Remove the bulb and bulbholder. 








3. Remove instrument cluster bezel and 
instrument cluster. Refer to Section 33-50. 
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Installation 


1, Reconnect the hose to the vacuum valve. Insert 
bulb and holder in control unit and retain the 
control unit in place with three screws. 


2. Set control levers in "up" position, attach 
cables and secure sheathing. 


NOTE: The bowden cables are adjusted at the 
control unit. Attach the bottom ends of the 
bowden cables to the heater. Set the control 
levers in the ''up" position, attach the cables to 
the control unit and clamp the outer sheathing. 


3. Reinstall left-hand lower dash panel and 
passenger-side lower instrument pancl. 
Connect fan switch, cigar lighter, and glove 
compartment light. Reinstall bezel and 
combination rotary air conditioning/fan switch. 


4. Install side trim panel to left-hand footwell, 
5. Install center console. 


6. Install instrument cluster bezel and instrument 
cluster. Refer to Section 33-50. 


7. Install upper and lower steering column 
shrouds 


8. Reconnect battery ground terminal. 








Evaporator Case 
Removal and Installation 


4. Disconnect both the positive and negative 
battery cables. 


2. Discharge the refrigerant from the A/C system 
at the service access gauge port valve. 
Observe all safety measures. 





SERVICE ACCESS 
GAUGE PORT VALVE 15018 














3. Remove the engine valve cover. Refer to | 
Section 21-05. 


Remove the cowl insulator cover. 


Pull water valve out of its retaining clip. Remove 
the retaining clip. 


6. Remove the battery shield by removing the two 
battery shield attaching screws. 


BATTERY 
SHIELD 
ATTACHING 
SCREW 
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7. Disconnect the vacuum hose from the EGR 
valve, Disconnect the EGR valve by removing 
the bolts attaching it to the manifold and move it 
forward to provide clearance. 


Ce HOSE 






8. Remove the two nuts retaining the air 
conditioning hose plate and seal at the partition 
between the engine compartment and 
evaporator. Remove the plate and seal. 


{ PARTITION 
! WALL 


& 5023 








9. Disconnect the wiring harness from the 
partition. (Pull the harness forward to 
disconnect the tabs connecting the harness to 
the partition.) 


PARTITION 


WIRING 








10. Remove the No. 30 Torx® bolt retaining the 
refrigerant lines to the expansion valve. 
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REMOVAL AND INSTALLATION (Continued) 





the expansion vaive. 


O-RINGS: 
SUCTION 





uiquID 
LINE 


of the partition. 











12. Remove the weather seal from the upper edge | 


13. Remove the seven screws retaining the 
partition. See illustration for location of screws 
in reference to the partition. 


NOTE: If the screws are damaged on removal, 
replace the retaining screws with 10mm hex 
head screws and washers. 






PARTITION SCREW 


1 
11. Disconnect the suction line and liquid lines at | 14, Remove right and left drainage vaives. | 


15. Remove the partition by pulling it up and out. | 


EXPANSION 
VALVE 


L026 





LEFT DRAINAGE 
VALVES: 


5028 








16. Disconnect the deicer wire at the connector. 


PARTITION 


LOCATIONS 5027 
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17. Disconnect the ground wire on the evaporator. 











18. Dioconnect tho ovaporator to dash panol 
attaching bolts. 











19. Remove the cowl grille panel. Disconnect the 
windshield wiper to windshield wiper motor arm 
to provide access for removing the evaporator. 





WINDSHIELO WIPER TO 
WINDSHIELD WIPER MOTOR ARM 








20. Slide evaporator case assembly upward and 
forward out of engine compartment. Check and 
replace seals if damaged. 


21. To install the evaporator, reverse Steps 1 
through 20. 
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Evaporator Vacuum Motor 
Removal and Installation 


1. Remove the vacuum motor from the connecting 
arm by removing the connecting screw. 


2. To install, reverse Step 1. 





VACUUM 
CONNECTING MOTOR 
ARM (6033 








Evaporator Core and Blower Motor 
Removal and Installation 


1. Remove the evaporator case using the 
evaporator case removal procedure. 


2. Remove the three access cover retaining 
screws. Pry the cover open using a screwdriver. 


3. Remove the two screws on the blower scrolls to 
the lower case and the two screws attaching 
the deice thermostat. 











4. Separate the evaporator case halves by 
removing the connecting clips sealing the case. 











5. Remove the one screw retaining the blower 
motor to the case as required. Remove the 
evaporator core and/or blower motor as 
required. 


6. To install the evaporator core and/or blower 
motor, reverse Steps 1 through 5. Be careful to 
correctly align the deice thermostat sensor 
during installation. 





BLOWER MOTOR \ 


(S037 
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Expansion Valve 

Removal and Installation 

1. Disconnect both the positive and negative 
battery cables. 


2. Discharge the A/C systém. Follow approved 
safety precautions. 

3. Remove the engine valve cover. 

4, Remove the cowl insulator cover. 
Disconnect the vacuum hose from the EGR 
valve. Disconnect the EGR valve by removing 
the bolts attaching it to the manifold and move it 
forward to provide clearance. 


6. Remove the two nuts retaining the two 
refrigerant line seals on the partition between 
the engine compartment and evaporator. 


7. Remove the No. 30 Torx@ bolt retaining the 
refrigerant lines to the expansion valve. 


ie 


/ EXPANSION 





8. Disconnect the compressor to suction and 
liquid lines at the expansion valve. 


COMPRESSOR 
LINE 





EXPANSION 
CONDENSER VALVE 
LINE Lsese 





9. Remove the two screws holding the expansion 
valve to the evaporator. Remove the expansion 
valve. 

10. To install, reverse Steps 1 through 9. Replace 
the O-rings on the expansion valve. 






EXPANSION 


SCREWS Ls065 

















Condenser 

Removal and installation 

14. Disconnect the negative battery cable. 

2. Discharge the A/C system. Follow all safety 
procedures. 

3. Remove the grille opening panel (g.0.p.). 

4, Drain the radiator. 


5. Disconnect attaching screws and remove the 
electro-drive cooling fan by raising it straight up 
through the engine compartment. 





ELECTRO. 
= DRIVE 

COOLING 
[ FAN 
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REMOVAL AND INSTALLATION (Continued) 





6. Raise the vehicle. Remove the radiator lower 
attaching bolts. 


RADIATOR 
LOWER 
ATTACHING 

BOLT 





7. Remove the bolts retaining the right and left 
horn brackets and position the horns out of the 
way. 






BRACKET 


L040 
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8. Remove the bolts retaining the condenser 
mounting brackets. 


15041 








9. Disconnect the compressor to condenser 
refrigerant line. Cap the lines. 


/ / ( Vy 1 St 
t [Po le 
y / PON et 





\ COMPRESSOR TO. 
/ \ CONDENSER REFRIGERANT 
LINE 


L042 
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10. Disconnect the A/C limit switch on the 
receiver/dryer lead at the connector. 


AIC LIMIT 
SWITCH 
CONNECTOR 





11. Disconnect the two lines from the receiver/ 
dryer (the upper line is to the expansion valve; 
the lower line is to the condenser). 


12. Going through the opening in the radiator 


support, push forward on the plastic of the two 
outer tabs to release the condenser. 


13. Disconnect the front fan lead at the connector. 


L 5045 











44, Swing the radiator toward the engine 
compartment. Lower the A/C fan, condenser 
and receiver/dryer assembly through the 
accessed opening. 


15. To install, reverse Steps 1 through 14. 





L504 


NOTE: 1985 shown, 1986 similar 





A/C Fan 
Removal and Installation 


1. Remove the fan and condenser assembly as 
detailed above. 


2. Place the condenser on a flat surface. Mark the 
fan to assure the best alignment of the 
electrical lead during installation. 


e047 


NOTE: 1985 shown, 1986 similar 
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3, Remove the three fan attaching bolts and 
remove the fan. 


4. To install, reverse Steps 1 through 3. 











Ls0as. 


NOTE: 1985 shown, 1986 similar 








Removal and Installation 

NOTE: The receiver/dryer can be removed either 
on-car or off-car. If the receiver/dryer is to be 
replaced, do not remove the protective caps from 
the replacement receiver/dryer until it is ready to be 
installed to prevent condensation from entering the 
system. 


On-Car 
1. Disconnect the negative battery cable. 
2. Remove the grille opening panel. 


3. Discharge the A/C system. Follow all safety 
procedures. 


4. Disconnect the receiver/dryer to condenser 
refrigerant line and the receiver/dryer to 
evaporator line. Cap the lines. 







RECEIVER/ORYER 
TO EVAPORATOR LINE 
_—— 








RECEIVER/ORYER — 
TO CONDENSER LINE 
or 1.5049 


NOTE: 1985 shown, 1986 similar 


















5. Remove the Torx@ head bolts attaching the 
receiver/dryer to condenser. Remove the 
condenser. 


6. To install, reverse Steps 1 through 5. 


TRIPLE 
PRESSURE 
SWITCH 


RECEIVER/ 


5050 


NOTE: 1985 shown, 1986 similar 








Off-Car 


1. Remove the A/C fan and condenser assembly 
as detailed in the condenser removal procedure 
in this Section. 


2, Remove the Torx® head bolts attaching the 
receiver/dryer to condenser. Remove the 
receiver/dryer. 


3. To install, reverse Steps 1 and 2. 
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— 
Triple Pressure Switch 


Removal and Installation 


| NOTE: This procedure can be done on-car or off- 
car. 


1. Disconnect the negative battery cable. 


2. Remove the triple pressure switch from the 
receiver/dryer. 






TRIPLE 
PRESSURE SWITCH 


y \ 
a 


15081 


NOTE: 1985 shown, 1986 similar 


Compressor 
Removal 


1. Disconnect the negative battery cable. 

2. Discharge the A/C refrigerant from the 
schraeder valve on the compressor. Follow ail 
safety procedures. 











3. Cut the plastic retaining clamps holding the 
pressure switch line to the receiver/dryer and 
romovo the triple preeeure ewitch. 

4. To install, thread the cycling pressure switch 
into the receiver/dryer finger tight and install a 
new plastic retaining clamp. 


PLASTIC 
RETAINING 
CLAMP 






































5605-4 


NOTE 1985 shown, 1986 similar 











3. Detach the electrical connector from the 
electro-magnetic compressor clutch. 

4. Loosen compressor bolis and remove tne 
compressor drive belt. 
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5. Detach compressor from bracket (three bolts). 





Installation 


1, When installing a new compressor, 20 to 25 cc 
(.7 to .8 02) of refrigerant oil must be drawn off 
the new compressor before it is installed. Do 
this by carefully opening the sealing plug on the 
low-pressure side so that pressure Is released 
slowly. Then, turn the comproecor ovor and lot 
the oil run out. 


2. Install the compressor on its bracket. Tighten 
bolts to 50 to 60 N-m (40 to 44 Ib-ft). 


3. Reconnect the electrical connector for the 
electromagnetic clutch and install pressure and 
suction hoses. Fit new O-rings if damaged. 
(New O-rings are always fitted to exchanged 
unit.) Lubricate O-rings with refrigerant oil 
before installing. 


4. Recharge A/C system. 
Reconnect battery. 








Compressor Drive Belt 
Removal 


1. Loosen the three compressor support bolts and 
remove the drive belt. 





Installation 


1. Install the drive belt and tension it to 534 to 623 
N-m (118 to 138 lb-ft). Tighten the three 
compressor support bolts. 

2. wantent the bolts to /U to 75 N-m (52 to 56 
Ib-ft). 

A 





Heater Assembly 
Removal and Installation 
1. Disconnect the battery negative terminal 


2. Drain the engine coolant from the cooling 
system and remove the hoses from the heater 
core. Plug the hoses. 


3. Carefully blow air into the upper of the two 
connecting pipes to remove residual coolant. 
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4. Detach cover plate and gasket from the fire 
wall. 


CONNECTING =|\ —\ 
PIPES SY zoe 
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5. Remove the center console and drawit towards 
the rear. 

6. Remove the side trim panel in the right-hand 
footwell. 

7. Detach the heater control lever. Disconnect the 
leads from the glove compartment light, A/C 
blower switch and cigar lighter. Remove the 
lower right-hand dash panel. 


8. Detach all duct hoses from the heater housing. 


9. Detach both bowden cables from the heater 
housing. 
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10. Remove the heater from the dash panel (two 
screws) and draw it in until the water 
connectors of the heater core are clear of the 
fire wall. Then pull the heater assembly to the 
right. 





11. To install, reverse Steps 1 through 10. 








Heater Core 
Removal and Installation 


1. Remove the heater core from the housing by 
removing the two screws and pulling the heater 
core out of the housing. 


2. To install, reverse Step 1. 
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REMOVAL AND INSTALLATION 












TRIPLE PRESSURE SWITCH 


Removal and Installation 


NOTE: This procedure can be done on-car or 
off-car. 
1. Disconnect the negative battery cable. 


2. Remove the triple pressure switch from the 
teceiver/dryer. 


3. Cut the plastic retaining clamps holding the 
pressure switch line to the receiver/dryer 
and remove the triple pressure switch. 

4. To install, thread the cycling pressure 

switch into the receiver/dryer finger tight 

and install a new plastic retaining clamp. 


COMPRESSOR 


Removal 
1, Disconnect the negative battery cable. 


2. Discharge the A/C refrigerant from the 
schraeder valve on the compressor. Follow 
all safety procedures. 
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REMOVAL AND INSTALLATION 





COMPRESSOR 
Removal (Continued) 


3. Detach the electrical connector from the 
electro-magnetic compressor clutch. 


4, Loosen compressor bolts and remove the 
compressor drive belt. 





5. Detach compressor from bracket (three 








bolts). 

Installation 3. Reconnect the electrical connector for the 

‘ I netic clutch and install pressur: 
1. When installing a new compressor, 20 to 25 See ieton hoses. fo ue Oslnge ty 

an i Miho? otretrigerant es must be damaged. (New O-rings are always fitted to 
Srawn oltathe ew compressor efore It Is exchanged unit.) Lubricate O-rings with 
installed. Do this by carefully opening the refrigerant oil before installing. 
sealing plug on the low-pressure side so 
that pressure is released slowly. Then, turn 4, Recharge A/C system. 
the compressor over and let the oil run out. 5. Reconnect battery. 





2. Install the compressor on its bracket. 
Tighten bolts to 50 to 60 N-m (40 to 44 Ib-ft). 
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REMOVAL AND INSTALLATION 














COMPRESSOR DRIVE BELT 


Removal 


1. Loosen the three compressor support bolts ° 
and remove the drive belt. 





Installation 


1. Install the drive belt and tension it to 534 to 
623 N-m (118 to 138 Ib-ft). Tighten the three 
compressor support bolts. 


2. Tighten the bolts to 70 to 75 N-m (52 to 56 
lb-ft), 

















HEATER ASSEMBLY \ \ 
CONNECTING “==————|'| __\ 
\ 

Removal and Installation PIPES | 


. Disconnect the battery negative terminal. 

2. Drain the engine coolant from the cooling 
system and remove the hoses from the 
heater core. Plug the hoses. 

3. Carefully blow air into the upper of the two 

connecting pipes to remove residual 


coolant. 7 COVER See y\ 

PLA’ 

4, Detach cover plate and gasket from the AND er 
fire wall. = GASKET, 





5. Remove the center console and draw it 7. Detach the heater control lever. Disconnect 
towards the rear. the leads from the glove compartment light, 
6. Remove the side trim panel in the right- AIG blower switch and cigar lighter. Re- 
hand footwell. move the lower right-hand dash panel. 
8. Detach all duct hoses from the heater 
housing. 
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HEATER ASSEMBLY 


Removal and Installation (Continued) 


9. Detach both bowden cables from the heater 
housing. 





10. Remove the heater from the dash panel 
(two screws) and draw it in until the water 
connectors of the heater core are clear of 
the fire wall. Then pull the heater assembly 
to the right 





11. To install, reverse steps 1 through |0. 


HEATER CORE 





Removal and Installation 


1. Remove the heater core from the housing 
by removing the two screws and pulling the 
heater core out of the housing. 


2. To install, reverse step 1. 











SUPPLEMENT 1 


36-32-14 












Page 
GENERAL INFORMATION 


Safety Precautions ..... 
Service Precautions . 
Refrigerant Can Valve . 


REPLACEMENT GUIDELINES 
Receiver-Dryer............. ec eee e eee 3 


DIAGNOSIS AND TESTING 


Visual Inspection ...... 
Checking for Leaks .. 





AIC AND REFRIGERANT SYSTEMS SERVICE 


SECTION 36-32 A/C AND REFRIGERANT 
SYSTEMS SERVICE 


CONTENTS 







3632-1, 









REFRIGERANT SYSTEM SERVICE 


Manifold Gauge Set Attachment 
System Discharging . 
System Evacuating 
System Charging . 
Charging of Charging Cylinder . 
Charging from Small Container... . 
Purging Refrigerant System to 
Remove Air and Moisture Vapor ...... 
Cleaning a Badly Contaminated 
Refrigerant System. - 
Flushing Agents 
Cleaning System Components .. 
Adding Refrigerant Oil . 
Compressor... 
Receiver-Dryer. 
Evaporator Core . 
Condenser 
Other Refrigerant System 
Components .........-....0ee eee 







NNaoun 






@ 





















wewovovae 













GENERAL INFORMATION 


SAFETY PRECAUTIONS 


The refrigerant used in the air conditioner 
system is Refrigerant-12. Refrigerant-12 is non- 
explosive, non-flammable, and non-corrosive; 
has practically no odor; and is heavier than air. 
Although it is classified as a safe refrigerant, 
certain precautions must be observed to pro- 
tect the parts involved and the person who is 
working on the unit. Use only Refrigerant-12 
such as Motorcraft YN-1A or YN-7 or equivalent. 
Do not use refrigerant that was canned for pres- 
sure-operated accessories (Such as boat air 
horns). This type is not pure Refrigerant-12 and 
will cause a malfunction. Liquid Refrigerant-12, 
at normal atmospheric pressures and 
temperatures, evaporates so quickly that it has 
a tendency to freeze anything it contacts. For 
this reason, extreme care must be taken to pre- 
vent any liquid refrigerant from coming in con- 
tact with the skin and especially the eyes. 





Refrigerant-12 is readily absorbed by most 
types of oil. For this reason, a bottle of sterile 
mineral oil and a quantity of weak boric acid 
solution must always be kept nearby when serv- 
icing the air conditioning system. Should any: 
liquid refrigerant get into the eyes, immediately 
use a few drops of mineral oil to wash them out, 
then wash the eyes clean with weak boric acid 
solution. Seek a doctor's aid immediately even 
though irritation may have ceased. Always 
wear safety goggles when servicing any part of 
the refrigerant system. The Refrigerant-12 in 
the system is always under pressure. Because 
the system is tightly sealed, heat applied to any 
part could cause this pressure to build up 
excessively. 
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GENERAL INFORMATION (Continued) 


SAFETY PRECAUTIONS (Continued)* 


WARNING: To avoid a dangerous explosion, 
never weld, use a blow torch, solder, steam 
clean, bake body finishes, or use any excessive 
amount of heat in the immediate area of any 
part of the air cooling system or refrigerant sup- 
ply tank, while they are closed to the atmos- 
phere, whether filled with refrigerant or not. 


The liquid refrigerant evaporates so rapidly that 
the resulting refrigerant gas will displace the 
air surrounding the area where the refrigerantis 
released. 


WARNING: To prevent possible suffocation in 
enclosed areas, always discharge the refrig- 
erant from an air cooling system into the 
garage exhaust collector. Always maintain 
good ventilation surrounding the work area. 


Although Refrigerant-12 gas, under normal con- 
ditions, is non-poisonous, the discharge of re- 
frigerant gas near an open flame can produce a 


SERVICE PRECAUTIONS 


1. Never open or loosen a connection before 
discharging the system refrigerant. 


. When loosening a connection, if any residu- 
al pressure is evident, allow it to leak off 
before opening the fitting. 


. A system which has been opened to replace 
a component, or one which has discharged 
through leakage, must be evacuated before 
charging. 


. Immediately after disconnecting a compo- 
nent from the system, seal the open fitting 
with a cap or plug. 


. Before disconnecting a component from 
the system, clean the outside of the fittings 
thoroughly. 


. Do not remove the sealing caps from a re- 
placement component until ready to install. 


. Refrigerant oil will absorb moisture from 
the atmosphere if left uncapped. Do not 
open any container until ready to use and 
install the cap immediately after using. 
Store the oil only in a clean moisture-free 
container. 





very poisonous gas. This gas is generated if the 
flame-type leak detector were to be used. For 
this reason, do not utilize a flame-type leak 
detector. Only an electronic leak detector such 
as Rotunda Model 055-00015, or equivalent, can 
be used. Make certain that Refrigerant-12 is 
both stored and installed in accordance with all 
state and local ordinances. _ 


When admitting Refrigerant-12 gas into the AIC 
system, always keep the tank in an upright 
position if charging on the.low side (gas) of the 
AIC system. If charging on the high side (liquid) 
of the A/C system, turn the can upside down to 
allow liquid Refrigerant R-12 to enter the sys- 
tem. If the tank is on its side or upside down, 
liquid Refrigerant-12 will enter the system and 
may damage the compressor. 


NOTE: Never charge on the low side of the A/C 
system with the refrigerant in a liquid state. 


. Before connecting an open fitting, always 
install a new seal ring. Coat the fitting and 
seal with refrigerant oil before connecting. 

. When installing a refrigerant line, avoid 
sharp bends. Position the line away from 
the exhaust or any sharp edges which may 
chate the line. 

. Tighten fittings only to the specified torque. 
‘The copper and aluminum fittings used in 
the refrigeration system will not tolerate 
over tightening. 


. When disconnecting a fitting, use awrench 
on both halves of the fitting to prevent 
twisting of the refrigeration lines or tubes. 


. Do not open a refrigeration system or uncap 
areplacement component until the replace- 
ment component is ready to be installed. 
This will prevent condensation forming in- 
side of the component, 

. Keep service tools and the work area clean 
Contamination of a refrigeration system 
through careless work habits must be 
avoided. . 
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GENERAL INFORMATION 


REFRIGERANT CAN VALVE 


All refrigerant cans are sealed and must be 
opened with a dispensing valve which, after it 
is installed, serves to puncture the can. 


The can seals are of two. types: flat-type seal 
and screw-type seal. The proper can valve must 
be used for each type of seal as described 
below. 


Flat-Type Seal Can Valve 


This valve is either a one-piece (cam-lock) type, 
or a two-piece type. 


NOTE: Be sure that the sealing gasket on the 
dispensing valve is in good condition. 


To install a one-piece valve, turn the valve han- 
dle to the open position, and secure the locking 
lugs over the can flange. Then, lock the valve to 
the can by turning the cam-lock or the locking 
nut. After the valve is installed, turn the handle 





completely in. This will close the valve and, at 
the same time, pierce the can. 


To install a two-piece valve, close the valve by 
turning the handle all the way in. Turn the lock- 
ing base to its outer limit, and secure the lock- 
ing lugs over the can flange. Then, making sure 
the valve handie is kept closed, turn the entire 
valve assembly down to pierce the can. 


NOTE: A safety-type can valve can be used to 
prevent a backflow of refrigerant from the sys- 
tem and, thus, prevent excessive can pressure. 


Screw-Type Seal Can Valve 


To install this kind of valve, first be sure that 
the valve is completely closed. Then, install the 
valve by screwing the refrigerant can into the 
valve until it is tight. This will pierce the can. 





REPLACEMENT GUIDELINES 





RECEIVER-DRYER 


Replace the receiver-dryer when: 


* The receiver-dryer is restricted, plugged or 
perforated. 

* The system has been left open for more than 
24 hours. 

* There is evidence of moisture in the system 
(i.e., internal corrosion of métal lines or dark, 
thick refrigerant oil). 

* The system is contaminated (such as if the 
compressor has seized). 


Do not replace the receiver-dryer every time: 


© There is a loss of refrigerant. 


* A component such as a condenser, evapora- 
tor, or compressor (except as described 
above) is changed. 





DIAGNOSIS AND TESTING 











VISUAL INSPECTION 
Obstructed air passages, broken belts, discon- 


nected or broken wires, loose clutch, loose or 
broken mounting brackets. 


A refrigerant teak will usually appear as an olly 
residue at the leakage point in the system. The 
oily residue soon picks up dust or dirt particles 
from the surrounding air and appears to be 





heavy dirt-impregnated grease. 


Most common leaks are caused by damaged or 
missing O-ring seals at the various hose and 
component connections. When new O-rings are 
replaced, lubricate with refrigerant oll and care_ 
should be taken to keep lint from shop towels 
or rags from contaminating the internal: sur- 
faces of the connection. 
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DIAGNOSIS AND TESTING 










































VISUAL INSPECTION (Continued) 


Missing service gauge port valve caps can also 
cause a refrigerant leak. If this important pri- 
mary seal is missing, dirt will enter the area of 
the AIC charging valve core. When the service 
hose Is attached, the valve depressor in the end 
of the service hose forces the dirt into the valve 
seat area and the dirt will destroy the sealing 
surface of the A/C charging valve core. When a 
service gauge valve port cap is missing the 
protected area of the A/C charging valve core 
should be cleaned and a new service gauge 
valve core cap should be installed. 


CAUTION: Service gauge port valve caps must 
be installed finger-tight. If tightened with pliers, 
the sealing surface of the service gauge port 
valve may be damaged. 







CHECKING FOR LEAKS 


A testing device can be-used to detect leaking 
refrigerant gas. This device is called the Elec- 
tronic Leak Detector Rotunda Mode! 055-00015 
or equivalent. 





The electronic leak detector is operated by 
switching the control to the ON position, in 
which all calibrations are done automatically. 


Attach the manifold gauge set. Leave both mani- 
fold gauge valves at the maximum clockwise 
(closed) position. Both gauges should show ap- 
proximately 60 to 80 pounds pressure at 75°F 
(24°C) with the engine not running. If very little 
or no pressure is indicated, leave the vacuum 
pump valve closed, open the Refrigerant-12 tank 
valve, and set. the low pressure (suction) 
manifold gauge valve to the counterclockwise 
position. This opens. the system top tank pres- 
sure. Check all connection:, the compressor 
head gasket, oil filler plug, and shaft seal for 
leaks, using a good refrigerant leak detector. 
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SENSING 








ELECTRONIC LEAK DETECTOR 
ROTUNDA 055-00015 
Ls005 


Move the probe at about 25.4 mm (1 in.) per sec- 
ond in the suspected area. When escaping re- 
frigerant gas is located, the beeping signal will 
increase in beeps per second. If the gas is rela- 
tively concentrated, the signal will be increas- 
ingly shrill. Follow the instructions included 
with the detector to improve handling and 
operating techniques. 
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REFRIGERANT SYSTEM SERVICE 


HIGH PRESSURE 
HIGH PRESSURE VALVE 
GAUGE (RED) (SERVICE HOSE 
TO MANIFOLD) 


MANIFOLD GAUGE SET ATTACHMENT 


When performing any of the various tests, the | ow pressure 
low-side and high-side service hoses must be GAUGE (BLUE) 
connected to the vehicle’s air conditioning 

system. If charging station equipment is being 

used, refer to the manufacturer's instructions PRESSURE 


for correct installation. VALVE 
(SERVICE 


HOSE TO 
To attach a manifold gauge set to the service MANIFOLD) 


gauge port valves, proceed as follows: CENTER 


MANIFOLD 


4. Turn both the low and high pressure gauges 
clockwise to close. 


. Remove the cap from the high and iow pres- 
sure service (Schraeder) gauge port valves. 


LOW PRESSURE 


. If the manifold gauge set or charging sta- SERVICE HOSE 


tion refrigerant hoses do not have the valve 
depressing pins in them, install fitting 
adapters T71P-19703-S and R or equivalent 
(containing valve depressing pins) on the 
manifold gauge set low and high pressure 
hoses. 


|. Connect the high and low pressure refriger- 
ant hoses with depressing pins or adapters 
to the respective high and low pressure 
service gauge port valves at the com- 
pressor manifold. The special adapter must 
be used on the high pressure service gauge 
port vaive. 


TO VACUUM 
PUMP VALVE 


TO 
TO EVAPORATOR REFRIGERANT 
OR LOW PRESSURE SUPPLY TANK 
SERVICE ACCESS VALVE 
GAUGE PORT 
VALVE 


ROTUNDA 063-00010 CCL1510-B 





SYSTEM DISCHARGING 


Discharge the refrigerant from the system be- 4. Place the open end of the center hose in a 
fore replacing any part of the refrigerant garage exhaust outlet. 
system. . Slowly depressurize the refrigeration sys- 


4. Remove the protective caps from the high tem by opening the low pressure valve of 

and low pressure service gauge port valves. the manifold gauge set a slight amount and 
allow the refrigerant to discharge slowly 
from the system. Ensure no oil escapes dur- 
ing discharging. 


2. Turn both manifold gauge valves fully 
clockwise to close the high and low pres- 


toth 1 manifold and hose. 
sure. hoses eee are oe . After the system is nearly discharged, open 


the high pressure gauge valve slowly to 


. Connect the manifold gauge set high and 
avoid losing any refrigerant oil and allow 


low pressure hoses, with adapters, to the 





respective high and low pressure service 
gauge port valves, 


any refrigerant remaining in the compres- 
sor and high pressure line to discharge. 
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SYSTEM EVACUATING 


1. Discharge the refrigerant system as 
outlined. 


2. Be certain the manifold gauge set is con- 
nected as follows: 5 


‘a. Low pressure hose connected to the low 
pressure service gauge port on the top 
compressor service .gauge port on the 
suction side identified with “S.” 


b. High pressure hose connected to the 
high pressure service gauge port on the 
compressor discharge line at the con- 
denser connection. An adapter is neces- 
sary at this service gauge port identified 
with a“D.” 


c. Manifold gauge set center hose connect- 
ed to a vacuum pump. 


d. Manifold gauge set to refrigeration sup- 
ply connector. 


3. Open the manifold gauge set valves and 
start the vacuum pump. 


4. Evacuate. the system. with the vacuum 


pump until the. low pressure gauge reads at 
least 25.inches of mercury (vacuum) and as 
close to 30 inches as.possible. Continue 
the vacuum pump operations for. 15 -min- 
utes. If a part of the system has been 
replaced, continue the vacuum pump opera- 
tion for an additional 20, to 30. minutes. The 
refrigerant supply cylinder should be evacu- 
ated if no refrigerant was left in the cylinder 
(if there is refrigerant In the cylinder, 
evacuation is not required). After a vacuum 
of 25 mm (min) has been reached, the cylin- 
der should be charged (close valve behind 
cylinder prior to charging) to the specified 
amount of refrigerant. 

5. When evacuation of system is complete, 
close manifold gauge set valves and turn 
off vacuum pump. Close valve on pump. 


6. Observe the low side gauge to be sure the 
system holds vacuum for five minutes. If 
vacuum is held:for five minutes, proceed to 
charging the system. If vacuum is not held 
for five minutes; leak test the system, serv- 
ice leak(s) and again evactate the system. 





SYSTEM CHARGING 
Pressurized Charging (If service equipment is 
applied with heat element) 

1. Open high pressure valve on manifold open 
valve on charging cylinder. 

2. Switch on heating element. 

3. When all the refrigerant has been extracted 
from the cylinder, close all valves and dis- 
connect the hoses from the service valve 
AIC system. 


. Allow freon to flow into the A/C system. 

. When it can be seen that the refrigerant 
flow has stopped, start the motor and run 
the engine at 1500 rpm max. 

. Switch the air conditioning on, to position 3 
(outside air). 

. When the charging cylinder is empty, close 
the valves on the charging cylinder and 
manifold. 


. Disconnect the charging hoses. 


NOTE: While disconnecting the charging hoses 
(loosening of swivel nuts), press on the hose 
connector to valve in order to minimize refriger- 
ant escaping. 


i Install protective caps. 


: Charging from a Small Container” 


4, Install protective Caps. 1. If a charging cylinder is available, charge 
the cylinder with the specified amount of 
R12 and proceed as shown above. 

2. If no charging cylinder is available, proceed 
utilizing the “Charging from a Small Con- 
tainer'’ shown below. 


Charging on Suction Side (without heat 
element) : 


1. Open low pressure valve. 
2. Open the valve on the charging cylinder. 
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REFRIGERANT SYSTEM SERVICE 
CHARGING OF CHARGING CYLINDER 


After the cylinder has been evacuated, charge 
the cylinder with the specified amount of R12 
as follows: 


1. Turn the container upside down (charging 
valve on bottom). 


CHARGING FROM SMALL CONTAINER 


Refrigerant-12 is available in cans as small as 
15 ounces. 


WARNING: Do not open the manifold gauge set 
high pressure (discharge) gauge valve when 
charging with small container. To do so can 
cause the small refrigerant container to 
explode. 


4. A special refrigerant dispensing valve and 
valve retainer such as Motorcraft VYT-280, 
Rotunda 023-00009, or equivalent, is re- 
quired for connecting the small can to the 
AIC system. Use only a safety type refriger- 
ant dispensing valve and follow the manu- 
facturer’s instructions when attaching the 
valve to the refrigerant container. 


. Connect the manifold gauge set to the sys- 
tem. Connect the hose (normally connected 
to the R-12 tank) to the special valve on the 


2. Open valves on container and cylinder and 
allow the refrigerant to pass into the 
cylinder. 


. To support the process, open the valve on 
top of the cylinder slightly to allow a better 
flow condition. 


small can adapter. Make sure that the valve 
is closed fully in the clockwise position. 


. Once the can is connected, charge the 
system as outlined. When the can is empty, 
close the valve and remove the empty can. 
Connect a new can, open the valve again 
and continue charging until the specified 
weight of R-12 has entered the system. 


Note the capacity of the refrigerant cans. It 
they contain less than 16 ounces of refriger- 
ant, compensation for weight less than 16 
ounces must be made for each can of 
refrigerant used. For example, when a half 
pound of refrigerant is needed (such as with 
a 2-1/2 pound charge capacity), and 14 
aunce cans of refrigerant are used, all but 
two ounces of the third can of refrigerant 
should be installed in the system. Weigh 
the can to make sure the correct amount of 
refrigerant is installed. 
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PURGING REFRIGERANT SYSTEM TO 
REMOVE AIR AND MOISTURE VAPOR 


The triple evacuation procedure should be used 
when there are definite indications of moisture 
in the system. The procedure is effective in re- 
moving small amounts of moisture from the re- 
frigeration system. However, if the system is 
contaminated with a large quantity of water, 
complete system flushing will be required. 


The principle of the three evacuations is sim- 
ple. The first pull-down removes about 90 per- 
cent of the air and moisture content. 


With the next evacuation, the mixture will be 
drawn out so that only about 10 percent of the 
remaining air and moisture content remains. 





CLEANING A BADLY CONTAMINATED 
REFRIGERANT SYSTEM 


A badly contaminated system presents a spe- 
cial problem and is’ the result of using the 
wrong refrigerant oil, or the compressor contin- 
uing to run during a refrigerant system failure, 
or improper cleaning following a previous fail- 
ure. It may also be the result of prolonged oper- 
ation with excessive moisture or water in the 
system. 


FLUSHING AGENTS. 


Remember, however, that as the ambient tem- 
perature increases, the refrigerant becomes 
more difficult to use as a flushing agent be- 
cause of its increased tendency to vaporize 
rather than remain a liquid. 


WARNING: Extreme caution and adherence to 
all safety precautions governing the use of re- 
frigerant are necessary when flushing a 
system. 

REFRIGERANT FLUSHING FORMATION CHART 


The second purge with new, dry R-12 will mix 
with this 10 percent, and the third evacuation 
will finish the job by drawing out practically all 
the remaining vapors. 


If any water was present in the system at the 
start of the procedure, most of It will still be 
there. This is because a short amount of vac- 
uum is not enough to boil and vaporize the 
water. The R-12 purges, in passing over the 
liquid, will absorb only a relatively small 
amount of water: 

This procedure is effective only when no water 
is in the system and should not be used when 
there is an indication of water in the system. 


If preliminary inspection shows that the system 
is badly contaminated with water, carbon, and 
other decomposition products from the failure, 
it will be necessary to remove all these con- 
taminants as well as clean and service or re- 
place the compressor, replace the expansion 
valve and the recelver-dryer. 


After the system or individual components 
have been cleaned, the excess flushing refrig- 
erant should be removed. This is done by blow- 
ing out Refrigerant R-12 or nitrogen. 


CAUTION: Be sure to use a pressure regulator 
on the nitrogen supply tank if nitrogen is used. 


The nitrogen supply tank pressure is extremely 
high and serious damage can result if the sup- 


ply tank is not regulated. 





‘Approximate Closed Container Pressure‘i) kPa (psi) 





Vaporizes 243° 


(70°F) 


15.57°C | 
SCCFKY (60°F) 


Fetrigerant 


26.69°C 92.25°C 
(80°F) (90°F) 


37.81°C 


(100°F) | Adaptability 





P12 [-2980(-216)] 393 (67) 








579 (84) 688 (100) 807 (117) _| Self Propelling 











[483 (ray 


(DAL sea level almospheric pressure 
@kPa (psi) unless otherwise noted. 











@F-11 is also available in pressurized containers. This makes it suitable for usage when special flushing equipment is not available. However, itis more toxic 


than R12 and F114, 





C13082.A 
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REFRIGERANT SYSTEM SERVICE (Continued) 








CLEANING SYSTEM COMPONENTS 


Cleaning the refrigerant system components re- 
quires removal and replacement of some of the 
components and back flushing the condenser 
assembly. Periodic cleaning of the exterior sur- 
face of the condenser is helpful to permit good 
air circulation through the condenser fins. 


The Safety Precautions should be observed at 
all times. If the components in the following 
procedure are flushed with a refrigerant other 
than R-12, it is necessary to remove the excess 


ADDING REFRIGERANT OIL 


It is imperative that the specified type and 
quantity of refrigerant oil be maintained in are- 
frigerant system for proper operation. A surplus 
of oil, the wrong oil viscosity or insufficient oi! 
will all cause refrigerant system problems. In- 
sufficient oil or the wrong oil results in poor 
lubrication and possible compressor damage. 
Asurplus of oil allows too much oil to circulate 
with the refrigerant, causing the cooling 
capacity of the system to be reduced. 


When it is necessary to replace a component of 
the refrigeration system, certain procedures 
must be followed to ensure that the total oil 
charge on the system is correct after the new 
part is installed. During normal A/C operation, 
some refrigeration oil is circulated through the 
system with the refrigerant and some is re- 
tained with the compressor. If certain com- 
ponents of the refrigerant system are removed 
for replacement, some of the refrigerant oil will 
go with the component. To maintain the 
original oil charge, it is necessary to compen- 
sate for the oil loss by adding oil to the system 
with the replacement part. The procedures for 
replacing lost oil are as follows: 


Compressor 


Refer to the compressor service section of this 
manual for compressor refrigerant oil informa- 
tion and replacement. Drain 20 cc of refrigerant 
oil out of the compressor if the compressor Is 
being replaced. 


flushing refrigerant by blowing out with Refrig- 
erant R-12 + with nitrogen. If nitrogen is used, 
a pressure regulator should be installed on the 
nitrogen supply tank to reduce the extremely 
high nitrogen supply pressure. 


When cleaning a conteminated refrigerant sys- 
tem using the continuous circulation method, 
follow the method as recommended by the 
manufacture of the special flushing equipment. 


Receiver-Dryer 


Add 5 cc (0.1 0z) of refrigerant oil to the 
receiver-dryer if it is replaced. 


NOTE: If a new unit is being fitted, it is 
necessary to add a further 5 cc (0.5 02) of refrig- 
erant oll. If the original unit is being reinstailed, 
it is not necessary to add an additional 5 cc. 


Evaporator Core 


Add 15cc (0.5 02) ounces of clean refrigerant oil 
to the receiver-dryer inlet tube whenever the 
evaporator core is replaced. This will compen- 
sate for the refrigerant oil lost in the replaced 
evaporator core. 


Condenser 


Add 15cc (0.5 02) ounces of clean refrigerant oil 
to the condenser or the receiver-dryer if the 
condenser is replaced. 


Other Refrigerant System Components 


Replacement of hoses requires the addition of 
5cc (max.) (0.1 02) of refrigerant oil. Replace- 
ment of other refrigerant system components 
such as compressor valves, pressure switch, 
etc. does not require the addition of refriger- 
ant oil. 
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SECTION 36-38 COMPRESSOR AND CLUTCH 


CONTENTS 


DESCRIPTION 


TESTING 


Compressor External Leak Test . 


REMOVAL AND INSTALLATION 


Compressor Clutch 


Service Valve O-Rings .. 


COMPRESSOR 
19703 


DESCRIPTION 


The Nippondenso 10P15 compressor, used on 
the XR4Ti, is a swash-plate design, ten piston, 
five-cylinder compressor driven by a belt from 
the engine crankshaft pulley. Refrigerant lines 
are connected to the manifold which is con- 
nected to the compressor. Service of the com- 
pressor is limited to the replacement of the 
clutch and service valve O-rings between the 
manifold and refrigerant lines. 


A magnetic clutch is used to drive the com- 
pressor clutch. When voltage is applied to the 
clutch field coil, the clutch plate and hub as- 





COMPRESSOR 





sembly (which is attached to the compressor 
shaft) is drawn by magnetic force toward the 
pulley which rotates freely on the compressor 
shaft. The magnetic force of the field coll locks 
the clutch plate and hub assembly and the 
pulley assembly together as one unit. The com- 
pressor shaft then turns with the pulley for 
compressor operation. When yoltage is re- 
moved from the clutch field coil, springs in the 
clutch plate and hub assembly pull the plate 
away from the pulley and the compressor shaft 
ceases to rotate. 
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TESTING 


COMPRESSOR EXTERNAL LEAK TEST 


NOTE: This procedure can be performed either 
on-car or off-car. 


WARNING: Be sure the refrigerant system is 
discharged before performing the external leak 
test. 


1. Charge the compressor with refrigerant 
through charging valve on the suction side 
until the correct pressure is reached. 


Ambient 
Temperature Pressure 


9°C (49°F) 310 kPa (50 psi) 
15°C (69°F) 391 kPa (57 psi) 
20°C (70°F) 467 kPa (68 psi) 
25°C (77°F) 552 kPa (81 psi) 
30°C (86°F) 645 kPa (94 psi) 


2. Using a leak detector, Rotunda Model 
055-00015, or equivalent, check the com- 
pressor for jeaks. 


If leaks are found at the manifold, replace 
the manifold O-rings. If external leaks are 
found elsewhere on the compressor, 
replace the compressor. 





REMOVAL AND INSTALLATION 
COMPRESSOR CLUTCH 


NOTE: This procedure includes removal and in- 
stallation of the clutch hub, pulley, and field 
coll. The compressor should be replaced and 
not disassembled beyond this point. STRAP WRENCH: 


Removal 


1. Mount compressor in a vise. 


CAUTION: Be careful not to clamp the com: 
pressor too tightly in the vise. 


2. Using a 12 mm socket and strap wrench, 
remove the clutch hub retaining nut. 











36-38-3 COMPRESSOR AND CLUTCH 36-38-3 





REMOVAL AND INSTALLATION 


COMPRESSOR CLUTCH 
Removal (Continued) 
3. Remove the clutch hub. 


4. Remove the shims from the compressor 
shaft. 


5. Using snap ring pliers, remove the pulley re- 
taining snap ring. 
PULLEY 


RETAINING 
‘SNAP 


6. Using a plastic hammer, tap the pulley off 
the shaft. 


CAUTION: Be careful not to damage the pulley 
when tapping the pulley with a hammer. 
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REMOVAL AND INSTALLATION 


COMPRESSOR. CLUTCH 


Removal (Continued) 


7. Disconnect the field coil lead wires from , FIELD COIL 
the compressor housing. 


LEAD WIRE 


8. Using snap ring pliers, remove the snap ring 
retaining the field coil. 


9. Remove the field coil from the compressor. 























COMPRESSOR AND CLUTCH 36-38-5 


REMOVAL AND INSTALLATION 


TAPERED 
COMPRESSOR CLUTCH EDGE OF 
SNAP RING 


Installation 


1. Install the field coil on the compressor. Us- 
ing snap ring pliers, install the snap ring re- 
taining the field coll. 


NOTE: Tapered edges of snap ring must be set 
on the upper side. 





. Connect the field coil lead wires to the com- 0.7 mm (0.116 to 0.028 in.). Check clearance 
pressor housing. with a feeler gauge. If the clearance is not 
. Install the pulley on the compressor shaft. within tolerance, add or reduce the number 
install pulley retaining snap ring using snap of shims to obtain the standard clearance. 
ring pliers. . Using a torque wrench and strap wrench, in- 
4, Adjust the clearance between the hub and stall the clutch hub retaining nut. Tighten to 
pulley by inserting the shims on the com- 15 to 17 Nem (11 to 12.7 Ib-ft), 
pressor shaft. Standard clearance Is 0.4 to 


SERVICE VALVE O.RINGS 


Removal 


4. Remove the refrigerant lines from the 
manifold by removing the No. 40 torx bit 
screw. 


2. Remove the O-rings from the service valves 
and discard them. 


= 14098 


Installation 


1. Coat the new O-rings with refrigerant oil. In- 
stall the O-rings in the service valves. Install 
No. 40 torx bit screw. 
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Rear Window Grid Wire Service. . 
Lead Wire Terminal Service 





TESTING 
Rear Window Grid Wire Test ........ wad 





REMOVAL AND INSTALLATION 
Heated Rear Window ................+ 





DESCRIPTION 


The heated rear window system consists of a NOTE: On vehicles equipped with a rear screen 
series of grid lines baked on the inside surface antenna, a control assembly is required. 

of the rear window and system wiring. Power 

for the rear window grids is supplied directly 

from the battery side of the starter motor relay 


through a fuse link which protects the circuit. 
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REAR WINDOW GRID WIRE TEST — 


4. Using a strong lamp inside the vehicle, 
visually inspect the wire grid from the 
outside. A broken grid line will appear as a 
brown spot. 


. Run the engine at idle. Set. the control 
switch to ON. The indicator light, should 
come on. 


. Working inside the vehicle with a 12-volt DC 
voltmeter, contact the grid lines on the rear 
window. Contact positive lead to battery 
side and negative lead to ground side. The 
meter should read 10 to 13 voits. A lower 
voltage reading indicates a loose ground 


HEATED REAR WINDOW SYSTEM 36-86-2 


TESTING 


wire (pigtail) connection at the ground 
attaching screw. 


. Contact a good ground point with the nega- 


tive lead of the meter. The voltage reading 
should not change. 


. With the negative lead of the voltmeter 


grounded, touch each grid line. of the 
heated rear window at its midpoint with the 
positive lead. A reading of approximately 6 
volts indicates that the line is good. A 
reading of 0 volts indicates that the line is 
broken between the midpoint and the end 
of the grid line. A reading of 12 volts in- 
dicates that the circuit is broken between 
the midpoint of the grid line and ground. 








REMOVAL AND INSTALLATION 


HEATED REAR WINDOW 


Removal 


Disconnect wire leads at each end of the glass. 
Remove window. Refer to Section 43-11 for 
removal procedures. 


Installation 


Install window in accordance with Section 
43-11. Connect wire leads at each end of the 
glass. 


Se, 


os 
Qe 


LH 
WIRE LEAD 
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| MAJOR SERVICE OPERATIONS 





REAR WINDOW GRID WIRE SERVICE 


Any break in the grid longer than 25 mm (1 in.) 
cannot be serviced. The rear window must be 
replaced. For breaks less than 25 mm (1 in.), 
use the following procedure: 


NOTE: If the first layer of the heated rear win- 
dow grid is damaged or missing, it will be 
necessary to apply brown acrylic touch-up 
paint, Part No. AL81-5477-B or equivalent, on 
the glass prior to applying the heated backlight 
grid compound, Part No. D8AZ-19562-A, or 
equivalent. 


Inoperative grid wires on heated rear windows 
should be serviced by using Heated Backlight 
Grid Component, Part No. D8AZ-19562-A, or 
equivalent. 


Surface Preparation 


1. The vehicle should be brought inside and 
permitted to come to room temperature. 


2. Clean the entire grid line repair area with 
Ford Glass Cleaner, D8AZ-19C507-A, or 
equivalent, or other suitable cleaning sol- 
vent to remove all dirt, wax, grease, oil or 
other foreign matter. It is important that the 
repair area be clean and dry. 


CAUTION: Do not use scrapers, sharp instru- 
ments, or abrasive cleaners on the interior sur- 
face of the rear window, as this may cause 
damage to the grid lines. 


Mixing 

The bottle of Grid Repair Compound and touch- 
up paint (if needed) must be at room 
temperature. Shake bottle for at least one 


minute for thorough mixing. Shake frequently 
during use. 


Application 


1. Mark the location of the break on the out- 
side of the window. 


2. Using cellulose tape, mask off the area 
directly above and below the grid break. 
The break area should be at the center of 
the mask and the tape gap must be no wider 
than the existing grid line. 


o 


. If both brown and silver layers of the grid 
are broken or missing, apply a coating of 
the brown touch-up paint across the break 
area first. Two coats may be necessary to 
obtain the proper color. Allow the touch-up 
paint to dry. 


> 


Apply the grid repair compound in several 
smooth continuous strokes (allowing three 
to five minutes drying time between coats) 
across the break area using the brush appli- 
cator in the cap. Extend the service coating 
at least 6 mm (1/4 in.) on both sides of the 
break area. 


o 


Allow to dry for five minutes, then remove 
the mask. 


> 


Check the outside appearance of the grid 
repair. If the silver grid repair compound is 
visible above or below the grid, remove the 
excess. 


This can be done by placing a single-edge razor 
blade on the glass parallel to the grid and 
scraping gently toward the grid. 


CAUTION: Be careful not to damage the grid 
line with the razor blade. 


Curing 


The grid repair compound will air dry in about 
one minute and can be energized within three 
minutes. Optimum hardness and adhesion 
occurs after approximately 24 hours. At that 
time, the serviced area may be cleaned with a 
mild window cleaner. 
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MAJOR SERVICE OPERATIONS (Continued) 


















LEAD WIRE TERMINAL SERVICE 


. Allow the rear window to warm up to room 
temperature for a half hour to an hour. 


2. Glean the bus bar in the area to be serviced 
using fine stee! wool (3/0 to 4/0 grade). 


3. Restore the area where the bus bar terminal 
was originally attached by applying three 
coats of D8AZ-19562-A, or equivalent, Grid 
Repair Compound. Allow approximately ten 
minutes drying time between coats. 


4. Working as quickly as possible to avoid 
overheating the glass, tin the bus bar with 
solder in the area where the terminal will be 
attached. 

. Prior to soldering the terminal on, use a 
heat gun or heat lamp to pre-heat the glass 
in the solder area to 50-60 °C (120-150 °F). 


a 


6. Position the terminal on the bus bar in the 
area that was tinned and hold it in place 
with an ice. pick or screwdriver. 


7. Apply soldering heat to the pad of the ter- 
minal until the solder flows. 


NOTE: To avoid damaging the bus bar, remove 
the soldering gun or iron as soon as the solder 
flows. 


8. Start the vehicle, Turn the heated window 
ON and leave it on for five minutes: Inspect 
the terminal and apply D8AZ-19562-A, or 
equivalent, Grid Repair Compound to the 
required area. 





‘SEE VIEW “A” 


USING CELLULOSE TAPE, MASK OFF THE AREA DIRECTLY 
ABOVE AND BELOW THE GRID BREAK. THE BREAK AREA 
SHOULD BE AT THE CENTER OF THE MASK AND THE TAPE 
GAP MUST BE NO WIDER THAN THE EXISTING GRID LINE. 


VIEW "A" 


COLTING aT LEAST 28m 
IN Setanctoetor paca 
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SPEED CONTROL 37-06 


DESCRIPTION Vacuum Valve Assembly 

REMOVAL AND INSTALLATION Clutch/Brake Override Switches 
ON/OFF Switch . Amplifier 
Speed Sensor ... Servo Cable. . 
Set/Decel Switch Vacuum Servo. . 
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37-01-1 SPEED CONTROL DIAGNOSIS 37-01-14 


TAH YOU Mes HU Sb 


CONTENTS 


GENERAL INFORMATION. . 
TROUBLESHOOTING CHART . 
DIAGNOSTIC CHART 
ELECTRICAL SCHEMATIC 


GENERAL INFORMATION 


This section is divided into two separate charts 
—a troubleshooting chart and adiagnostic chart. 
The troubleshooting chart is used to diagnose 
specific conditions as they would be described 
by an owner. The diagnostic chart contains a 
step-by-step check of the entire speed control 
system. 


Speed control diagnostics should begin with the 
troubleshooting chart. From the chart, a descrip- 
tion of the condition and possible causative 
components can be determined. 


Once the condition has been defined, specific 
procedures in the diagnostic chart can be used 
to isolate the cause to a specific component, 
electrical circuit or vacuum circuit. 


The diagnostic chart can also be used to per- 
form a complete check-out of the speed control. 
system. Beginning with a visual inspection, the 
chart proceeds through 27 additional tests that 
not only check each component but also check 
the interconnecting wiring and vacuum circuits. 





SPEED CONTROL DIAGNOSIS 


TROUBLESHOOTING CHART 


© Description of Condition 


* Possible Components Causing 
Condition 


DIAGNOSTIC CHART 
* Visual Inspection 
+ Pinpoint Tests 
* Complete System Check-out 
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37-01-2 SPEED CONTROL DIAGNOSIS 
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TROUBLESHOOTING CHART 


CAUTION: The use of speed control is not 
racammanded when driving conditions do not 
permit maintaining a constant speed, such as 
heavy traffic or on roads that are winding, Icy, 
snow covered or slippery. 


Speed control engages 
without actuating the 
“SET” button. 


Faulty “SE 
switch 


No speed contro! when Speed contro! 
button is depressed. erratic or shuts off. 


Refer to Speedometer cable 


DIAGNOSTIC CHART. kinked, damaged, or 
poorly routed. 


Excessive slack in 
servo cable. 


Leak in 
vacuum circuit. 


Sticky valves in 
valve assembly. 


Faulty amplifier. 


SUPPLEMENT 1 


Set brakes. Place 
transmission in neutral 
or park. Start engine. 


Acloace brakes and 
accelerate vehicle to 
desired speed. 


Turn speed control on. 


Depress and release 
“SET” button. 


Remove foot trom 
accelerator, Speed 
should be controlled. 


Speed control engages 
when engine is start 


Replace amplifier 
if condition does 
not repeat with 

module unplugged. 


Check for short in 
wiring harness to 
valve assembly 


Speed control setting after 
lock-in, too high or too low. 


Excessive slack in 
servo cable. 


Vacuum leaks at valve 
assembly or at 
vacuum servo. 


Sluggish vaives in 
valve assembly. 
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SPEED CONTROL DIAGNOSIS 37-01-3 





TROUBLESHOOTING CHART 
(Continued) 


Speed control disengages 
‘on rough road, 


Improper adjustment of 
brake or clutch switches. 


Loose connections 
at brake switch. 





Drive vehicle over rough road. 


Tap brake pedal lightly, speed 
control should disengage. 


Speed control disengages. 


No system disengagement 
when brake or clutch pedal is 
depressed. 


Improper adjustment of 
brake or clutch switches. 


Vacuum servo hose kinked 
or damaged. 


‘Speed contro! throttle linkage 
interference or damage. 


Faulty electrical circuit. 


Refer to 
DIAGNOSTIC CHART. 


Hold “SET/DECEL” 
button In. 


Vehicle decelerates. 
Vehicle does not slow down. 


Speed control system OK. 
Faulty switch or associated 
wiring 


Faulty amplifier. 
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37-01-4 SPEED CONTROL DIAGNOSIS 37-01-4 
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DIAGNOSTIC CHART 


SPEED CONTROL DIAGNOSTIC CHART 


NOTE: The following diagnostic procedures contain mechanical and electrical tests of the speed 
control components. Although not specifically stated, it is assumed the ignition and speed control 
switches are in the ON position during all electrical tests. 


14 VISUAL INSPECTION 





TEST STEP RESULTS ACTION TO TAKE 
a ee! 
* Carefully check each NO REPAIRS REQUIRED SYSTEM HAS PASSED 

vacuum hose and vacuum VISUAL INSPECTION. 
hose connection. Proceed to next test. 
— Source to reservoir REPAIRS REQUIRED SYSTEM HAS NOT PASSED 
— Reservoir to valve VISUAL INSPECTION. 
assembly Make necessary repairs. 
— Valve assembly to 
vacuum tee 
— Vacuum tee to servo 
— Vacuum tee to dump 
valve(s) 
— Dump valves. 
¢ Carefully check each elec- 
trical connection. 
— Valve assembly 
— ON/OFF switch 
— Brake switch 
— Clutch switch (if 
equipped) 
— Amplifier 
— Set switch 


CLB417-A1 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


2 POWER FEED TO SERVO 


LS 


TEST STEP RESULTS ACTION TO TAKE 


a Ee 
* Disconnect white/red wire BATTERY VOLTAGE POWER FEED TO SERVO IS 
at power servo. OK. 
* Using a test light or Proceed to next test. 


voltmeter, check for NO BATTERY VOLTAGE POWER FEED TO SERVO IS 
voltage at servo power NOT OK. 
feed wire (W/R). Proceed to test 26. 


CLB417-A2 
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37-01-6 SPEED CONTROL DIAGNOSIS 37-01-6 
LS 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


3 VACUUM SUPPLY LEAK TEST 


—_—_— 


TEST STEP RESULTS ACTION TO TAKE 





© Disconnect hose from VACUUM HOLDS VACUUM SUPPLY SYSTEM 
vacuum reservoir fitting IS NOT LEAKING. 
marked “VAC.” Proceed to test 7. 

¢ Using a hand vacuum VACUUM DOES NOT HOLD VACUUM SUPPLY SYSTEM 
pump, apply 20” of IS LEAKING. 
vacuum through “VAC” Proceed to next test. 
hose fitting. 


VACUUM 
RESERVOIR 


[ph A 
LK 


Q 
Wf) \ 


Yh ©) 
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37-01-7 SPEED CONTROL DIAGNOSIS 37-01-7 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


4 VACUUM RESERVOIR LEAK TEST 


TEST STEP RESULTS ACTION TO TAKE 
pa 
* Disconnect hose from VACUUM HOLDS VACUUM RESERVOIR IS 

reservoir vacuum outlet NOT LEAKING. 

fitting. Proceed to next test. 

Plug reservoir vacuum VACUUM DOES NOT HOLD VACUUM RESERVOIR IS 
outlet fitting. LEAKING. 

Using a hand vacuum Replace reservoir. 

pump, apply 20” of (Then perform test 3 again.) 
vacuum to reservoir 

through “VAC” hose 

fitting. 


VACUUM 
RESERVOIR 


5 VACUUM RESERVOIR CHECK VALVE TEST 
TEST STEP RESULTS ACTION TO TAKE 


« Using a hand vacuum VACUUM HOLDS RESERVOIR CHECK VALVE 
pump, apply 20” of IS NOT LEAKING. 
vacuum to reservoir Proceed to next test. 
through outlet fitting. VACUUM DOES NOT HOLD RESERVOIR CHECK VALVE 
IS LEAKING. 
Replace reservoir. 
(Then perform test 3 again.) 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


6 VACUUM VALVE LEAK TEST 


a an ae 
TEST STEP RESULTS ACTION TO TAKE 
: : 
* Disconnect hose from VACUUM HOLDS VACUUM VALVE IS NOT 
valve assembly fitting LEAKING. 
marked “VAC.” Proceed to next test. 
Using a hand vacuum VACUUM DOES NOT HOLD VACUUM VALVE IS 
pump, apply 20” of LEAKING. 
vacuum to valve through Replace valve assembly. 
“VAC" hose fitting. 


Ny 
VACUUM 
SUPPLY“C\ 


ASSEMBLY 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


7 VACUUM VALVE ELECTRICAL TEST 


TEST STEP RESULTS ACTION TO TAKE 


ae eee nO 
¢ Disconnect brown wire at VACUUM VENTS VACUUM VALVE FUNC- 
power servo. TIONS ELECTRICALLY. 
Using a hand vacuum Proceed to next test. 


pump, apply 20” of VACUUM DOES NOT VENT VACUUM VALVE IS NOT 
vacuum to valve through FUNCTIONING 
“VAG” hose fitting. ELECTRICALLY. 


Replace valve assembly. 
Connect a jumper wire 


from a clean chassis 
ground to brown wire at 
valve assembly. 


Ss 


SS 


vacuum 
VALVE 
(BROWN) 
WIRE 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


8 SERVO VALVE ELECTRICAL/LEAK TEST 


eee 


TEST STEP RESULTS ACTION TO TAKE 


* Disconnect hose from 

valve assembly fitting VACUUM HOLDS SERVO VALVE FUNCTIONS 

marked “SERVO.” ELECTRICALLY AND IS NOT 

LEAKING. 

Disconnect yellow wire at Proceed to next test. 

power servo. VACUUM DOES NOT HOLD SERVO VALVE IS NOT 
FUNCTIONING ELECTRI- 
CALLY AND/OR IS 
LEAKING. 
Replace valve assembly. 


Connect a jumper wire 
from a clean chassis 
ground to yellow wire at 
valve assembly. 

Using a hand vacuum 
pump, apply 20” of 
vacuum to valve through 
“SERVO” hose fitting. 


VALVE 
ASSEMBLY 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


9 SERVO LEAK TEST 





TEST STEP RESULTS ACTION TO TAKE 


a 
* Disconnect hose from VACUUM HOLDS SERVO IS NOT LEAKING. 
vacuum servo. s Proceed to next test. 
¢ Using a hand vacuum VACUUM DOES NOT HOLD SERVO IS LEAKING. 
pump, apply 20” of Replace servo. 
vacuum to servo through 
hose fitting. 


CLB417-AB 
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DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


10 LINKAGE/SERVO CABLE TEST 





TEST STEP RESULTS ACTION TO TAKE 
a ca a ag pe os cece aa eg nem 
* Using a hand vacuum THROTTLE LEVER MOVES LINKAGE/CABLE IS 
pump, apply 20” of SMOOTHLY TO WIDE OPEN OPERATING PROPERLY. 
vacuum to servo through POSITION Proceed to test 13. 
hose fitting. THROTTLE LEVER DOES LINKAGE/CABLE IS NOT 
While applying vacuum, NOT MOVE OR BINDS OPERATING PROPERLY. 


watch the throttle lever Proceed to next test. 
and servo cable. 


41 THROTTLE CABLE TEST 


Ne EEE 


TEST STEP RESULTS ACTION TO TAKE 


Ee 


© Disconnect speed control CABLE MOVES SMOOTHLY CABLE IS OPERATING 
cable from throttle lever. If PROPERLY. 
necessary, refer to cable Proceed to next teat. 
removal and installation CABLE DOES NOT MOVE CABLE |S NOT OPERATING 
procedure in Section OR BINDS PROPERLY. 
37-06. Find cause and correct or 
Using a hand vacuum replace cable. 
pump, apply 20” of 
vacuum to servo through 
hose fitting. 


TUE EEE EaE EEE EERE! 


12 THROTTLE LEVER TEST 


——— SSeS 


TEST STEP RESULTS ACTION TO TAKE 


eee 


« With the speed control LEVER MOVES SMOOTHLY THROTTLE LINKAGE |S 
cable disconnected, move OPERATING PROPERLY. 
the throttle lever from the Proceed to next test. 

Idle position to wide open LEVER DOES NOT MOVE THROTTLE LINKAGE IS NOT 

position. SMOOTHLY OPERATING PROPERLY. 
Isolate cause and repair as 
necessary. 


CLB417-A9 
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37-01-13 SPEED CONTROL DIAGNOSIS 37-01-13 


LS 


DIAGNOSTIC CHART (Continued) 

















SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


13 SPEED SENSOR 








TEST STEP RESULTS ACTION TO TAKE 
* Disconnect wiring connec- 40 OHMS SPEED SENSOR CIRCUIT IS 
tor from speed sensor. +5 OHMS. OK. 


¢ Using an ohmmeter, Repair cause of high or low 
measure resistance of resistance in sensor circuit. 
speed sensor. MORE THAN 45 OHMS OR SPEED SENSOR IS NOT OK. 
LESS THAN 35 OHMS. Replace sensor. 


SPEED 
SENSOR 














CL5417-A10 
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37-01-14 SPEED CONTROL DIAGNOSIS 37-01-14 


a SLU E EEE EEE 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


14 BRAKE/CLUTCH OVERRIDE CIRCUIT 


NN 


TEST STEP RESULTS ACTION TO TAKE 


Fn Sv eg nee ESSE 


AUTOMATIC LESS THAN ONE VOLT BRAKE/CLUTCH OVERRIDE 

TRANSMISSION CIRCUIT OK. 

* Using a voltmeter, Proceed to next test. 
measure voltage at brake APPROXIMATELY FIVE BRAKE CLUTCH OVERRIDE 
override switch terminal VOLTS CIRCUIT IS NOT OK. 

(GR). Repair open in circuit. 

MANUAL TRANSMISSION Check the following: 

« Using a voltmeter, e Jumper (G) from clutch to 
measure voltage at clutch brake switch (if equipped) 
override switch terminal ¢ Brake switch 
(GR/BK). © Clutch switch (if equipped) 

* Circuit B2 (BK/RD) 

ZERO VOLTS BRAKE/CLUTCH OVERRIDE 
CIRCUIT IS NOT OK. 
Repair open in circuit A2 
(GR/BK). 


18 GR/BK —— 


18 GR 


18 GR 


18 BK/RD—— 
BRAKE OVERRIDE SWITCH Lesa 


CLB417-A11 
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37-01-15, SPEED CONTROL DIAGNOSIS 


a EEE EEEEE EIR EEEEEE ERR 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


415 AMPLIFIER BRAKE/CLUTCH OVERRIDE CIRCUIT SIGNAL 


TEST STEP 


RESULTS 


37-01-15 


ACTION TO TAKE 


TS 


AUTOMATIC 

TRANSMISSION 

* Press and hold brake 
pedal. 
While holding brake pedal, 
measure voltage at brake 
switch terminal (GR). 


MANUAL TRANSMISSION 

* Press clutch pedal approx- 
imately one inch. 

* While holding clutch 
pedal, measure voltage at 
clutch switch terminal 
(GR/BK). 


APPROXIMATELY FIVE 
VOLTS. 


VOLTAGE IS NOT APPROX- 
IMATELY FIVE VOLTS 


AMPLIFIER IS PROVIDING 
BRAKE/CLUTCH OVERRIDE 
SIGNAL. 

Proceed to next test. 
AMPLIFIER IS NOT PRO- 
VIDING BRAKE/CLUTCH 
OVERRIDE SIGNAL. 
Replace amplifier. 


nD 


16 POWER FEED TO ON/OFF SWITCH 


TEST STEP 


RESULTS 





¢ Using a test light or 
voltmeter, check for 
voltage at ON/OFF switch 
ignition terminal (BK/BL). 


BATTERY VOLTAGE 


NO BATTERY VOLTAGE 


18 BK/WH—— 
18 BK/WH 
18 GY/GN 


ON/OFF 
SWITCH 
CONNECTOR 








ACTION TO TAKE 


POWER FEED TO SWITCH 
IS OK. 

Proceed to next test. 
POWER FEED TO SWITCH 
IS NOT OK. 

Repair open in wire to switch 
from ignition feed source. 


CLEAIT-AI2 
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37-01-16 SPEED CONTROL DIAGNOSIS 37-01-16 


ES 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


17 POWER FEED FROM ON/OFF SWITCH TO AMPLIFIER 
—_——_— ee 
TEST STEP RESULTS ACTION TO TAKE 
a 
* Using a test light or BATTERY VOLTAGE POWER FEED FROM 
voltmeter, check for bat- SWITCH TO AMPLIFIER IS 
tery voltage at ON/OFF OK. 
switch amplifier terminal Proceed to next test. 
(BKIRD). NO BATTERY VOLTAGE POWER FEED FROM 
SWITCH TO AMPLIFIER IS 
NOT OK. 
Replace ON/OFF switch. 


ON/OFF 
SWITCH 
CONNECTOR 


18 BK/WH 


CLB417.A13 
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37-01-17 SPEED CONTROL DIAGNOSIS 37-01-17 


je EEE 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


18 SWITCH GROUND CONNECTIONS 
Sennen 


TEST STEP RESULTS ACTION TO TAKE 





Connect test light clamp TEST LIGHT ON GROUND CIRCUITS AT 
to a convenient source of SWITCH ARE OK. 


battery voltage. Proceed to next test. 
Touch probe end of test TEST LIGHT DOES NOT GROUND CIRCUITS AT 
light to ground wire con- COME ON SWITCH.ARE NOT OK. 


nections at ON/OFF Repair open in ground 
switch (BK/WH). circuit. 


18 BK/RD 


ON/OFF 
18 BK/WH 


SWITCH 
CONNECTOR 


Oo 


BATTERY 


CLSAIT.A1S 
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37-01-18 SPEED CONTROL DIAGNOSIS 37-01-18 


eS 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


19 POWER FEED TO SET SWITCH 


TEST STEP RESULTS ACTION TO TAKE 


a A a PE 


« Remove steering column BATTERY VOLTAGE POWER FEED CIRCUIT TO 
lower trim cover. SWITCH IS OK. 

* Using a test light or volt- Proceed to next test. 
meter, check for voltage at NO BATTERY VOLTAGE POWER FEED TO SWITCH 
jumper wire supplying bat- IS NOT OK. 
tery voltage to switch. . Repair open in jumper wire. 


SET SWITCH STEERING 
POWER FEED COLUMN 
JUMPER WIRE 


CLES17-A16 
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37-01-19 SPEED CONTROL DIAGNOSIS 37-01-19 


ee ee LEED 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


20 POWER FEED FROM SET SWITCH TO AMPLIFIER 


TEST STEP RESULTS ACTION TO TAKE 


Sn nn 


© While holding the set BATTERY VOLTAGE POWER FEED FROM 

switch in, check for volt- SWITCH TO AMPLIFIER IS 

age at amplifier feed ter- OK. 

minal using a voltmeter or Proceed to next test. 

test light. NO BATTERY VOLTAGE POWER FEED FROM 
SWITCH TO AMPLIFIER IS 
NOT OK. 
Replace switch. 


AMPLIFIER STEERING 
FEED WIRE COLUMN 


CLS417-A18 
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37-01-20 SPEED CONTROL DIAGNOSIS 37-01-20 


nn RE EEE EEE EESa RE 


DIAGNOSTIC CHART (Continued) 





















SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


21 POWER FEED TO AMPLIFIER FROM ON/OFF SWITCH 


TEST STEP RESULTS ACTION TO TAKE 
* Remove amplifier at- * BATTERY VOLTAGE POWER FEED FROM 
taching screws and lower SWITCH TO AMPLIFIER IS 
into an accessible OK. 
position. Proceed to next test. 
(Amplifier removal procedure == NO BATTERY VOLTAGE POWER FEED FROM 
is included in Section 37-06.) SWITCH TO AMPLIFIER IS 
NOT OK. 


© Be sure wiring is securely 
connected to amplifier. 

¢ Using a test light or volt- 

meter, check for battery 

voltage at amplifier pin 7 

(IGNITION BK/RD). 


Repair open in wire from 
switch to amplifier. 





CL5417-A17 


SUPPLEMENT 1 


37-01-21 SPEED CONTROL DIAGNOSIS 37-01-21 


Ee 


DIAGNOSTIC CHART (Continued) 












SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


22 SPEED SENSOR CIRCUIT 





















TEST STEP RESULTS ACTION TO TAKE 
ne oe et 8 
* Disconnect wiring connec- 40 OHMS SPEED SENSOR CIRCUIT IS 
tor from amplifier. +6 OHMS OK. 
* Using an ohmmeter Proceed to next test. 
measure resistance. be: MORE THAN 45 OHMS OR SPEED SENSOR CIRCUIT IS 
tween pin 13 (BL) and a LESS THAN 35 OHMS NOT OK. 


clean chassis ground. Repair open or ground in 


sensor circuit. 


1 
2 18 BKIYL 
3 
4 
5 
6 


7 18 BK/RD —— 
8 18 WH/RD —— 
8 18GR/BK —— 
10 18 BN 
1 18 YL 
12 18 BK/WH —— 
13 18BL 
18 BK 





IGN 
VLV. PWR. 

BRAKE 
VAC. VLV. 
WNT. VLV. 
GND. 
SPD. 
GND. 
























CONNECTOR 


AMPLIFIER 


CLEAI7A18 
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37-01-22 SPEED CONTROL DIAGNOSIS 37-01-22 
——— TEE 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


23 AMPLIFIER GROUND CIRCUITS 
ee 
TEST STEP RESULTS ACTION TO TAKE 





* Connect test light clamp TEST LIGHT ON AT BOTH GROUND CIRCUIT IS OK. 
to a convenient source of TERMINALS Proceed to next test. 
battery voltage. TEST LIGHT OFF ATEITHER © GROUND CIRCUIT IS NOT 

* Touch probe end of test OR BOTH TERMINALS OK. 
light to terminal 14 Repair open in ground 
(GND.-BK) and 12 circuit. 

(GND.-BK/WH) at the 
amplifier connector. 


SET/DECEL 18 BK/YL ——— 


IGN 18 BK/RD —— 

VLV. PWR. 18 WH/RD —— 

BRAKE 18GRIBK —— 
VAC. VLV. 18 BN 
VNT. VLV. 18 YL 

GND. 18 BK/WH —— 
SPD. 18 BL 
GND. 18 BK 


CONNECTOR 


AMPLIFIER 


MAF 


BATTERY 


CL5417-A19 
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37-01-23 SPEED CONTROL DIAGNOSIS 


37-01-23 


ee 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


24 VENT VALVE CIRCUIT 


TEST STEP RESULTS 


© Disconnect wiring from VALVE CLICKS 
amplifier. 


Connect a jumper wire 
from terminal 7 (ING- 
BK/RD) to terminal 8 (VLV. 
PWR.-WHIRD). 


* Connect a jumper from a 
clean chassis ground to 
terminal 11 (VNT. VLV.-YL). 


Make and break connec- 
tion several times to con- 
firm results. 


VALVE DOES NOT CLICK 


SFTIDECEL 


VAC. VLV. 
NT. VLV. 
GND. 
SPD. 
GND. 


AMPLIFIER 


ACTION TO TAKE 


VENT VALVE CIRCUIT IS 
OK. 


Leave jumper wire connected 
and proceed to next test. 


VENT VALVE CIRCUIT IS 
NOT OK. 

Repair open in wire from 
amplifier to valve assembly. 


18 BK/YL —— 


18 BK/RD 
18 WHIRD ——— 
18GRIBK —— 
18 BN 
18 YL 
18 BK/WH —— 
18 BL 
18 BK 





CONNECTOR 
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37-01-24 SPEED CONTROL DIAGNOSIS 37-01-24 


aS 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


25 VACUUM VALVE CIRCUIT 
TEST STEP RESULTS ACTION TO TAKE 


* Connect jumper wire from VALVE CLICKS VACUUM VALVE CIRCUIT IS 
clean chassis ground to OK. 
terminal 10 (VAC. Proceed to next test. 


VEV EN): VALVE DOES NOT CLICK VACUUM VALVE CIRCUIT IS 
Make and break connec- NOT OK. 
tion several times to con- Repair open in wire from 


firm results. amplifier to valve assembly. 


SET/DECEL 18 BK/YL ——— 


JUMPER 


18 BK/RD —— 
18 WH/RD —— 
18GRIBK —— 
18 BN 
18 YL 
18 BK/WH —— 
18 BL 
18 BK 


ONNECTOR 


AMPLIFIER 


Cc 
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37-01-25 SPEED CONTROL DIAGNOSIS 37-01-25 
a 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


26 BRAKE/CLUTCH OVERRIDE SIGNAL 
TEST STEP. RESULTS ACTION TO TAKE 


a TS 
¢ Be sure wiring Is firmly APPROXIMATELY FIVE AMPLIFIER IS PROVIDING 
connected to amplifier. VOLTS BRAKE/CLUTCH OVERRIDE 


SIGNAL. 
at pin 9 
‘ meee carey wie” Proceed to next test. 
pressing either the brake FIVE VOLTS NOT AMPLIFIER IS NOT PRO- 
or clutch pedal. MEASURED VIDING BRAKE/CLUTCH 
OVERRIDE SIGNAL. 
Replace amplifier. 


TERMINAL 
#9 
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37-01-26 SPEED CONTROL DIAGNOSIS 37-01-26 


LE EEE EEE EtEE EEE 


DIAGNOSTIC CHART (Continued) 


SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 


27 SETIDECEL SIGNAL FROM SET SWITCH 


TEST STEP RESULTS ACTION TO TAKE 
eS 
* While holding the set BATTERY VOLTAGE AMPLIFIER IS RECEIVING 

switch in, measure voltage SET/DECEL SIGNAL. 

at amplifier pin 2 (SET Proceed to next test. 

BK/YL). NO BATTERY VOLTAGE AMPLIFIER IS NOT 
RECEIVING SET/DECEL 
SIGNAL. 
Repair open in wire from set 
switch to amplifier. 


CL5417-A23 
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37-01-27 


SPEED CONTROL DIAGNOSIS 


37-01-27 


Henne eee TEETER 


DIAGNOSTIC CHART (Continued) 





SPEED CONTROL DIAGNOSTIC CHART 
(Continued) 





26 POWER FEED FROM AMPLIFIER TO SERVO 








TEST STEP RESULTS 


ACTION TO TAKE 





Remove amplifier attach- BATTERY VOLTAGE 
ing screws and lower into 
an accessible position. Do 
not disconnect amplifier 
wiring. 

(Amplifier removal proce- 
dure is included in 
Section 37-06.) 


NO BATTERY VOLTAGE 


Using a voltmeter, 
measure voltage at 
amplifier pin 8 (VALVE 
PWR WH/RD). 






AMPLIFIER IS SUPPLYING 

SERVO POWER FEED. 

Repair open in wire from 

amplifier to servo. 

AMPLIFIER IS NOT SUPPLY- 

ING POWER FEED. 

Check for voltage at 

amplifer pin 7 (BK/RD). 

— If voltage is present, 
replace amplifier. 

— If voltage is not present, 
go to test 16. 









TERMINAL 
8 


SUPPLEMENT 1 


37-01-28 SPEED CONTROL DIAGNOSIS 37-01-28 





ELECTRICAL SCHEMATIC 








18 BK/BL- 











ONIOFE 
SWITCH 
CONNECTOR 





E- BKIYL 
SPEED 

CONTROL 18 BK/RD 
AMPLIFIER 48 WHIRD 
18 GRIBK, 

VL. 18 BN 

NT. VLV. 18 YL 
UND. 2 40 DKWH. 

SPD. 18 BL 

GND. 18 BK 


CLUTCH 
OVERRIDE 
SWITCH 








































48 WHIRD - 








128N— 


wyL — 







BRAKE 
OVERRIDE 
‘SWITCH 
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37-01-29 SPEED CONTROL DIAGNOSIS 37-01-29 
UE 


ELECTRICAL SCHEMATIC (Continued) 


18 BKIBL 


18 BK/BL + 12V (IGN) 


$$ 18 BKRD 





aie is =, 
= 


VACUUM 
‘SERVO 





—— TO vacuum 
RESERVOIR 
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37-06-1 SPEED CONTROL 37-06-1 


MERE mye 


CONTENTS 


DESCRIPTION 
REMOVAL AND INSTALLATION 


ON/OFF Switch . 

Speed Sensor ... 

Set/Decel Switch .. 

Vacuum Valve Assembly .. 
Clutch/Brake Override Switches . 
Amplifier 

Servo Cable . 

Vacuum Servo 


DESCRIPTION 


The speed control system consists of the 
following components: 


° ON/OFF Switch 
© Set/Decel Switch 


© Electronic Amplifier 


VACUUM 
VALVE 
ASSEMBLY 





* Speed Sensor 
* Servo Assembly 


The rocker-type ON/OFF switch is located on 
the left side of the instrument panel above the 
heater/AC side panel register. 


SN OSETIDECEL 
SWITCH 


ON/OFF 
SWITCH 


AMPLIFIER 


RESERVOIR 5982.8 
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37-06-2 SPEED CONTROL 37-06-2 
ne an EIEIyGIEINEREGEEPIEERIGERERSERemEEEEEmEeomenimemmmeer! 


DESCRIPTION (Continued) 












The set/decel push button switch is mounted 
on the end of the turn signal switch stalk. 


The electronic amplifier is mounted on the left 
cow! panel under the instrument panel. The 
amplifier receives inputs from the speed sen- 
sor, set switch, ON/OFF switch, brake override 
switch and, if equipped with a manual trans- 
mission, the clutch override switch. Output 
signals from the amplifier operate the vacuum 
vent and apply valves. 


REMOVAL AND INSTALLATION 


ON/OFF SWITCH 


Removal 


1. Using a thin bladed screwdriver, carefully. 
pry the switch out of the instrument panel 
bezel. 

2. Disconnect the wiring from the switch and 
remove the switch. 


WIRING 
ON/OFF CONNECTOR 
SWITCH 


Installation 


1. Connect the wiring to the switch. 


2. Position the switch in the instrument cluster 
bezel and push Inward until the switch locks 
in position. 


SUPPLEMENT 1 











The speed sensor is located in the engine com- 
partment near the brake master cylinder. The sen- 
sor is connected between the two speedometer 
cables and generates and AC voltage that pro- 
vides a vehicle speed signal to the amplifier. 


The vacuum servo assembly is mounted in the 
engine compartment on the left fender apron. 
Using engine vacuum, the servo is able to posi- 
tion and hold the throttle at a specific speed. 
Application and venting of vacuum from the servo 
is controlled by the electronic amplifier. 


SPEED SENSOR 


Removal 
1. Disconnect the speedometer cables. 
2, Remove the speed sensor attaching nut. 
3. Disconnect the wiring andremove the sensor. 


SPEED WIRING 
SENSOR CONNECTOR 





MASTER SPE! 
CYLINDER orate Ls421-A 
Installation 


To install the speed sensor, reverse the removal 
procedure. 





37-06-3 


SPEED CONTROL 


37-06-3 


LS 


REMOVAL AND INSTALLATION 
(Continued) 























SET/DECEL SWITCH 






NOTE: The set/decel switch is integral with the 
turn signal switch and must be replaced only as 
a complete assembly. 


Removal 


14. Disconnect the battery negative cable. 


2. Remove the steering column upper trim 
cover. 


3. Remove the steering column lower trim cover. 


4. Remove the turn signal switch attaching 
screws. 


5. Disconnect the turn signal switch wiring and 
remove the switch. 


/ 
ATTACHING gussig> TURN SIGNAL 
SCREWS SWITCH L5378-A 


Installation 

1. Position the turn signal switch on the steer- 
ing column and install the attaching screws. 

2. Connect the wiring to the turn signal switch. 

3. Install the steering column trim covers. 

4. Connect the battery negative cable. 





VACUUM VALVE ASSEMBLY 


Removal 

4. Disconnect the vacuum hoses from the 
valve. 

2. Separate the wiring connectors. 


3. Remove the valve attaching nuts and the 
valve assembly. 


VACUUM 


MOUNTING 
BRACKET 





ATTACHING 
NUTS (3) 


Installation 


1, Position the valve assembly on the mount- 
ing bracket and install the attaching nuts. 


2. Connect the wiring. 
3, Connect the vacuum hoses. 
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37-06-4 SPEED CONTROL 37-06-4 
eS 


REMOVAL AND INSTALLATION 
(Continued) 






CLUTCH/BRAKE OVERRIDE SWITCHES 


Removal 
4. Remove the sound deadening panel located 
under the instrument panel. 
2. Disconnect the vacuumhose from the switch. 
3. Disconnect the wiring from the switch. 


4, Remove the attaching nut and tension spring 
from the pedal side of the switch. 


5. Remove the switch from the mounting 
bracket. 


6. Remove the remaining attaching nut from the 
switch. 


Installation 


41. Install an attaching nut on the switch and 
position the switch in the mounting bracket. 


2. Install the tension spring and second attach- 
ing nut on the pedal side of the switch. 





CLUTCH 
SWwiTcn 


TENSION 
SPRING 


SUPPLEMENT 1 


. To adjust the switch, proceed as follows: 



















— Connect the leads from an ohmmeter to 
the switch electrical terminals. 

— Turn the attaching nuts until the switch 
opens and the ohmmeter no longer indi- 
cates continuity. 

— Carefully rotate the attaching nuts in the 
opposite direction to the point where the 
ohmmeter again reads continuity. 





. Tighten the attaching nut on switch side of 


the mounting bracket. 


. Connect the wiring to the switch. 
6. Connect the vacuum hose to the switch. 
. Install the sound deadening panel under the 


instrument panel. 


VACUUM 





SWITCH 


5379-0 





37-06-5 


SPEED CONTROL 


37-06-5 


a 


REMOVAL AND INSTALLATION 
(Continued) 


AMPLIFIER 


Removal 


1. Remove the sound deadening panel located 
under the left side of the instrument panel. 


2. Remove the cowl side trim panel attaching 





screws. 
\ 
A COWL SIDE 
Er ee f TRIM PANEL 
- ATTACHING 
ae SCREWS G44e8 


3. Pull the cowl side trim panel away from the 
body, disconnect the courtesy light wires and 
remove the panel. 


WIRING 
CONNECTOR 



























4. Remove the amplifier attaching screw: 
5, Disconnect the wiring from the amplifier. 


6. Lower the amplifier downward and out from 
under the instrument panel. 





AMPLIFIER 


WIRING ATTACHING 
CONNECTORS SCREWS 
Ls380-A 
Installation 


. Position the amplifier under the Instrument 

panel and install the attaching screws. 

2. Connect the amplifier wiring. 

3. Position the cowl side trim panel, connect the 
courtesy light wires and install the panel at- 
taching screws. 

4. Install the sound deadening panel under the 

instrument panel. 
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37-06-6 SPEED CONTROL 


a 


REMOVAL AND INSTALLATION 
(Continued) 


SERVO CABLE 


Removal 


4. Remove the screw attaching the cable to the 
routing bracket located near the throttle 
body. 

2. Remove the screw attaching the cable 
routing clip to the left strut tower. 


THROTTLE 
CABLE CABLE 








THROTTLE 
LEVER 





ROUTING 
BRACKET 
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37-06-6 






3. Disconnect the cable from the throttle cable. 
To disengage the servo cable from the throt- 
tle cable, grip the servo cable and pivot it 
toward the front of the vehicle. 


4, Remove the servo attaching nuts. 
5. Remove the clip attaching the cable to the 
servo shaft and remove the cable. 
Installation 


1. Position the servo cable over the servo 
shaft and install the retaining clip. 


NOTE: The retaining clip is installed in the hole 
closest to the servo. 


2. Position the servo in the mounting bracket 
and install the attaching nuts. 
3. Connect the servo cable to the throttle 
cable. 
4. Position the cable and install the screw 
attaching the cable to the routing bracket. 
5. Position the cable and install the screw 
attaching the routing clip to the left strut 
tower. 
SERVO 
THROTTLE 
ROUTING er 
CLIP 


SERVO 
ASSEMBLY 







37-06-7 SPEED CONTROL 37-06-7 





REMOVAL AND INSTALLATION 
(Continued) 
















VACUUM SERVO 


Removal 


4. Block the throttle in the wide open position 
by placing a socket between the throttle 
lever and the idle adjustment screw. 

2. Remove the servo attaching nuts, 

3. Remove the clip attaching the throttle cable 
to the servo shaft and remove the servo. 


VACUUM 


VACUUM RETAINING 
SERVO CLIP SERVO 


VACUUM 
HOSE 


MOUNTING 
BRACKET 


Leane.a, 





5422.0 


Installation 


1. Position the throttle cable over the servo 
shaft and install the retaining clip. 








NOTE: The retaining clip is installed in the hole 
closest to the servo. 


2. Position the servo on the mounting bracket 
and install the attaching nuts. 


3. Remove the socket holding the throttle open. 
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TITLE SECTION PAGE NO. TITLE SECTION PAGE NO. 
SEAT TRACKS—MANUAL 41-01 
DESCRIPTION ......--0 ese ee eee e eee 1 
REMOVAL AND INSTALLATION 
Seat Track ..........0 se ee eee e eee 1 
Adjuster Assembly .......... 0.000005 3 
CONVENTIONAL REAR SEAT 41-14 
DESCRIPTION ......- secs eeeeneereeeee 1 


REMOVAL AND INSTALLATION 
Cushion, Rear Seat................... 
Hinge, Rear Seat Backrest. Pe 
Catch, RearSeat..........--.2 seer ee 








SEAT BACK LATCH—MANUAL 41-25 






DESCRIPTION Tilt Lock Lever Knob............-...--5 3 
Reclining Mechanism..............-.- 2 Seat Latch Release Lever...... 13 
REMOVAL AND INSTALLATION Lumbar Support Handwheel/Cam ...... 4 


Reclining Mechanism.............---+ 2 





HEAD RESTRAINTS 41-40 


DESCRIPTION ................- 1 
REMOVAL AND INSTALLATION 1 


SEAT AND SHOULDER BELTS 41-50 








DESCRIPTION .......-. sees e eee ee eee 1 REMOVAL AND INSTALLATION 
Front Seat Belt Retractor 
TESTING and Bolt ....... cece eee eee eens 2 
Continuous Loop Shoulder! Front Seat Belt Buckle .............--- 4 
Lap Belt Test .............-. eee ee Rear Seat Belt Retractor 
Testing the Webbing Sensor . ate and Bolt ........ cece eee ee ee ees 5 
Testing the Vehicle Sensor ............ Rear Center Bucklo 
and Lap Belt............-eeeee eens 6 





SEAT TRIM AND HEATED SEAT 41-60 


DESCRIPTION 
Heated Seat Pad ...............-00 00+ 

REMOVAL AND INSTALLATION 
Back Cover, Front Seat.... 
Cushion Cover, Front Seat. 
Cushion Cover, Rear Seat . 
Back Cover, Rear Seat 
Heated Seat Cushion ... 


a 
















Dauaan 
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44-01-1 SEAT TRACKS—MANUAL 41-01-1 
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CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION 
Seat Track .......-- 
Adjuster Assembly .. 








DESCRIPTION 


Manual seat tracks are attached to the floor 
pan by five bolts. The seat release handle is 
located at the front of the seat. Tripping the 
seat release handle will allow forward or rear- 


% 
ward movement of the seat. \ \ . FLOOR PAN 
\ 3 ATTACHING / 


/ 


FRONT 
RELEASE 
HANDLE 
6261755 





REMOVAL AND INSTALLATION 


SEAT TRACK 


Removal 


1. Slide the seat as far forward as possible. 
Disconnect the heated seat wiring harness 
(if equipped). 

2. Unhook the adjuster assist spring from the 
rear cross tube. 


Ra213 





41-01-2 SEAT TRACKS—MANUAL 41-01-2 





REMOVAL AND INSTALLATION (Continued) 
SEAT TRACK REMOVAL (Continued) 


3. Remove the two bolts from the inner fixing 
bracket and one bolt from the outer fixing 
bracket securing the rear of the seat. 


4, Slide the seat to the rear and remove the 
two bolts from the front fixing brackets. 
Remove the seat from the vehicle. 


WARNING: Use caré when handling a seat and 


track assembly. Do not drop the assembly on 
the floor or sit on it when itis not secured to the 
vehicle. The seat track components may bend, 
resulting In an inoperative seat track. 


Installation 


1, Ensure that the lower tracks are aligned rela- 
tive to the upper tracks. Also make sure both 
track assemblies are fully latched with the 
seat in its most rearward position with the 
track/adjuster mounting brackets aligned 
with the fixing holes in the floorpan. 


. Install and tighten a fixing bolt to each of 
the front fixing brackets. Tighten the bolts 
to 25 and 32 N-m (18 to 24 Ib-ft). S7/ HEIGHT 
. Slide the seat fully forward. Install and 7/9 pSaigr 8 
tighten the three rear fixing bolts and wash- SPRING 
ers. Tighten the boits to 25 to 32 N-m (18 to 
24 Ib-ft). 
. Reconnect the heated seat wiring harness 
(If equipped), Hook the height adjustment 
assist spring onto the rear cross tube be- 
tween the two dimples. 








41-01-3 SEAT TRACKS—MANUAL 


REMOVAL AND INSTALLATION (Continued) 


ADJUSTER ASSEMBLY 


Removal 


4. After removing the seat, invert it. Remove the 
four pivot bolts securing the seat adjuster to 
seat frame and remove the adjuster 
assembly. 


Installation 





1. Align the adjuster pivot brackets with the 
retaining brackets on the seat cushion 
frame. 


2. Install the four retaining pivot bolts.Tighten 
the bolts to 25 to 32 N-m (18 to 24 Ib-ft). 


41-01-3 





41-14-41 REAR SEATS—CONVENTIONAL 41-14-41 


SECTION 41-14 CONVENTIONAL REAR SEAT 








CONTENTS 


DESCRIPTION ......--.-- 2-2-2 e ere eeee 1 
REMOVAL AND INSTALLATION 


Cushion, Rear Seat 
Hinge, Rear Seat Backrest. 
Catch, Rear Seat..... 






ann 


DESCRIPTION 









The rear seat cushion and seat back assembly To convert either or both seat sections for addi- 


is an asymmetrically split seat. The two rear tional load compartment storage, pull the seat 
seat cushions fold forward either jointly or indi- cushion(s) fully up. Then, release the seat back 
vidually and the rear seat backs fold down to latch located in the rear parcel shelf. The seat 
provide additional load compartment space. back(s) can then be folded flat. 


REAR SEAT ASSEMBLY 











SEAT 
CATCH 
CONNECTING 

ROD 


HINGE R4216) 


CENTER 
‘SEAT BACK 
HINGE 














41-14-2 REAR SEATS—CONVENTIONAL 


41-14-2 





REMOVAL AND INSTALLATION 


CUSHION, REAR SEAT 


Removal 


1. Remove the two rear seat cushion retaining 
screws, one on each side, that hold fhe 
outer cushion hinges to the heel kick. 


2. Slide the cushion(s) sideways off the center 


1. Position the seat cushions in the vehicle. 


2. Slide the cushion onto the center pivot. 
Align the outer seat cushion hinges with 
their locating holes in the heel plate. 

3. Install a retaining screw into each of the 
outer cushion hinges. 


NOTE: The center pivot may be removed/in- 
stalled by removing/installing the two fixing 
screws. 


HINGE, REAR SEAT BACKREST 


Removal 


1. Fold down the rear seat backrest assembly. 


2. Remove trim panel from rear of rear seat 
backrest. Fold down the rear seat backrest 
as described in the description above. 

3. Remove the two screws, one on each side, 
securing the outer hinges. Remove the four 
screws holding the center split seat hinge. 











pivot. 
3. Lift the rear seat cushions out of the 
vehicle. . 
. [REAR SEAT, 

CUSHION 
RETAINING 
SCREW 

Installation 

















CENTER 
PIVOT 











41-443 
REMOVAL AND INSTALLATION (Continued) 


HINGE, REAR SEAT BACKREST (Continued) 


4. Remove both seat backrests from the 
vehicle. 

5. Remove the one holt on each side holding 
the hinge assembly to the wheel arch. 
Detach the hinges. 


6. Remove the two screws holding the center 
hinge assembly retaining plate. Remove the 
hinge. 


Installation 


4. Position the wheel arch hinge assemblies 
on each side and install one bolt to retain 
the assemblies. 


2. Position the center hinge assembly with 
two screws. 


REAR SEAT CATCH 


Removal 


4. Fold down the rear seat backrest assembly. 
2. Remove the wheel house cover. 


REAR SEATS—CONVENTIONAL 


41-143 


RETAINING 
SCREW 


CENTER 
HINGE 
ASSEMBLY 
RETAINING 
PLATE 


3. Position the fixing holes In the backrest 
assembly to the center and outer hinge 
assemblies. Install the retaining screws. 


|. Fold up the rear seat backrest assembly. 


i! . ‘ 
ay wueetnouse 
COVER 





4114-4 REAR SEATS—CONVENTIONAL 41-1464 





REMOVAL AND INSTALLATION (Continued) 


REAR SEAT CATCH (Continued) 


3. Remove the two bolts holding the latch to 
the wheel house. 


4. Disconnect the link from the latch mech-, 
anism by pushing out the retaining pin. 
Remove the latch mechanism. 
RETAINING 
PIN 


5. If necessary, drill out the two rivets holding 
the catch operating lever to the rear parcel 
shelf bracket and connecting link assem- ; 
bly. Disconnect the link by pushing out the we 
retaining pin. 


CATCH OPERATING 
LEVER 


REAR PARCEL 
SHELF BRACKET 


——______ CONNECTING 
| LINK ASSEMBLY 


4, 


. (+ avers —_ 





4114-5 REAR SEATS—CONVENTIONAL 41-145 
i EEUU 
_ REMOVAL AND INSTALLATION (Continued) 


Installation 


1. If applicable, fit a new link to the lever using 
the integral pin. Position the lever assembly 
into the rear parcel shelf bracket and re- 
attach with two rivets. 


. Reattach the connecting link to the latch 
assembly with the retaining pin. If the pin CONNECTING 


. Reconnect the latch mechanism to the 
wheel house using two bolts. Install wheel 
house cover. RETAINING 


|. Fold up the rear seat backrest assembly. 
Check the catch operation. 


was broken during removal, replace with a HANK: m 
4mm nut and bolt. 
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Seat Back Latch—Manual 








SECTION 41-25 Seat Back Latch—Manual 


SUBJECT PAGE 
DESCRIPTION 
Reclining Mechanism .........---------++ 41-25-1 





SUBJECT PAGE 
REMOVAL AND INSTALLATION (Cont'd.) 





Reclining Mechanism . 





REMOVAL AND INSTALLATION Seat Latch Release Lever . + 41-25-2 
Lumbar Support Handwheel/Cam ..........- 41-25-3 Tilt Lock Lever Knob ..... + 4125-2 
DESCRIPTION 








Reclining Mechanism 

The reclining mechanism is operated by a 
handwheel that will recline the seat back at any 
position from the normal upright to fully lowered 
against the rear seat cushion as required. 


Tilting the seat back to gain access to the rear 
passenger compartment is achieved by operating 
the lever on the entrance side of the seat. 


This lever operates a latch at the base of the seat 
back via a wire and spring mechanism. The front 
seat back latch cannot be removed. However, the 
seat back latch lever spring can be replaced by 
removing the lever and bezel. 


The recliner mechanism is welded to the base of the 
front seat back frame. Removal of the reclining 
mechanism requires removal of the front seat back 
frame. 





REMOVAL AND INSTALLATION 





Reclining Mechanism 


4. Remove front seat assembly from vehicle and 
place ona clean workbench. See Section 41-01 
for details. 


2. Using a thin-bladed screwdriver, pry the cap off 
the handwheel. Remove spring fix of 
handwheel and then remove handwheel. 

3. Disengage spring fix lugs by rotating with a 
hammer and screwdriver. 


4, Remove handwheel. 














7. Remove forward pivot fixing bolt. Disengage 


8. To install, reverse Steps 1 through 7. 











5. Remove screw retaining front seat pivot cover 
and remove front seat pivot cover. 


6. Remove screws fixing mechanism cover on 
inner side of seat. 


seat back and reclining mechanism from 
cushion. 


IMPACT : ‘ 
DRIVER Rusas 
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41-25-2 Seat Back Latch—Manual 41-25-2 


REMOVAL AND INSTALLATION (Continued) 





Tilt Lock Lever Knob 


NOTE: Removal of the tilt lever knob may result in 
damage to the knob retaining clip. Availability of a 
replacement clip should be checked before 
removing the knob. 


To remove the knob, carefully pry it from the lever 
using a suitable screwdriver. Proper padding should 
be used between the screwdriver, knob and bezel to 
prevent damage to the plastic. 


To ‘install the knob using a new retaining clip, 
position the clip on the lever and then push the knob 
over the lever and clip until it locks in position. If the 
original clip is being used, push the knob and clip 
onto the lever as an assembly. If the knob does not 
lock firmly in place, remove it from the lever and 
install a new retaining clip. 














Seat Latch Release Lever 


The seat latch lever is riveted to a bracket welded to 
the seat frame. From the lever, two metal cables are 
routed to the release latches located at the bottom 
of the seat frame. The cables are attached to the 
lever and latches with "2" type links. 


When the release lever is lifted, the cables 
disengage the seat latches from the locking pins 
allowing the seat to be tilted forward. To prevent 
contact between the cables and seat frame, nylon 
bushing are installed at cable routing points. 


RELEASE 
LEVER 
BRACKET 





SEAT LATCH 
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41-25-3 Seat Back Latch—Manual 41-25-3 
SS 


REMOVAL AND INSTALLATION (Continued) 





Lumbar Support Handwheel/Cam 


Removal 









ATTACHING 


RETAINING 
PIN 
(1985/86) 


WASHER 


ATTACHING 
SCREW 
HANDWHEEL 
NOTE: SEAT BACK COVER SHOWN HANDWHEEL CAP 
PARTIALLY REMOVED FOR 


CLARITY 
5426-8 








1. Using a small screwdriver, remove the 
handwheel cap. U/ 

2. Remove handwheel retaining screw and HANDWHEEL 
handwheel. — 
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41-25-4 


REMOVAL AND INSTALLATION (Continued) 


3. Fold the seat back forward. 


4. Straighten the seat back cover attaching pins 
and stretch the fabric off the pins. 





SEAT 





COVER 
ATTACHING SEAT 
PINS COVER RAGTE-A 





5. Reach up through the back of the seat cover 
and remove the phillips head screw attaching 
the adjuster cam to the handwheel lug. 


6. Remove the attaching screw washer and 
adjuster cam from the seat back. 








PHILLIPS 
SCREWDRIVER / 
“zane vm 








Seat Back Latch—Manual 


Installation 


4. If a new handwheel attaching lug is being 
installed, cut threads in the lug with the cam 
attaching screw before installing in the seat. 


2. Position the adjuster cam in the seat under the 
adjuster lever. 


If the cam does not seem to fit under the lever, 
press on the bottom of the adjuster link to gain 
additional clearance. 


ADJUSTER 
CAM 
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41-25-4 





41-25-5 Seat Back Latch—Manual 


REMOVAL AND INSTALLATION (Continued) 





Position the handwheel attaching lug through 
the adjuster cam and install the attaching screw 
and washer. 

4. Stretch the seat back cover and link the fabric 
over the attaching pins. 
Note that the front of the seat cover is installed 
over the pins first. Also, be sure the pins pass 
through the fabric behind the rod located at the 
bottom of the seat cover. 


5. Install the handwheel on the attaching lug and re- 
tain with screw or retaining pin. 


6. Install the handwheel cap. 








SEAT 
COVER FRONT OF COVER 
ATTACHING 1S INSTALLED 
PINS. OVER PINS FIRST Raeva 











41-25-5 
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41-40-1 HEAD RESTRAINTS. 41-40-1 


CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION 








DESCRIPTION 





The head restraints for the front seats have two 
stems that engage a spring-loaded catch in the 
mounting sleeve. The mounting sleeve assem- 
bly is mounted to a part of the seatback assem- 
bly. The new restraint can also be tilted fore and 
aft according to the driver and passenger com- 
fort. 


63611A08: 





REMOVAL AND INSTALLATION 


HEAD RESTRAINTS 


Removal 


4. Remove headrest and headrest bezel. Raise 
head restraint to fully upward position. 
Depress the release button on the right- 
hand sleeve and simultaneously pull the 
head restraint up and out of the sleeves. 





SUPPLEMENT 1 


41-40-2 HEAD RESTRAINTS 41.40-2 





REMOVAL AND INSTALLATION (Continued) 


HEAD RESTRAINTS (Continued) 


2. Remove the sleeve by rotating 90 degrees 
counterclockwise (using slots in the top of HEAD 
sleeve) and then pulling the sleeve upward. RESTRAINT 


Installation 


1. Insert the sleeve through the top of the seat- 
back with the larger of the two attaching 
lugs facing the right side of the seat. Push 
the sleeves into the seat and rotate 90 
degrees clockwise to lock in position. 

2. Install the head restraint by inserting its two 
stems into the sleeves until the notches 
engage. 
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41-50-1 


SEAT AND SHOULDER BELTS 


SECTION 41-50 SEAT AND SHOULDER BELTS 


CONTENTS 


41-50-14 


DESCRIPTION... 
TESTING 


Continuous Loop Shoulder/Lap 
Belt Test 

Testing the Webbing Sensor . 

Testing the Vehicle Sensor .. 


REMOVAL AND INSTALLATION 


Front Seat Belt Retractor and Belt . 
Front Seat Belt Buckle 

Rear Seat Belt Retractor and Belt .. 
Rear Center Double Buckle and 


Lap Belt 


DESCRIPTION 


The vehicle is provided with four continuous 
loop, single retractor restraint systems plus a 
single lap belt is provided for the use of the per- 
son sitting in the center rear seat. The seat belt 
assemblies are factory-installed in their proper 
location. If they are removed for any reason, It 
is critical that they be reinstalled using the pro- 
cedures in this section. It is important that all 
anchor bolts be tightened to the correct torque 
specifications. If any of the seat belt assem- 
blies have been subjected to loading by the oc- 
cupants in an accident then the complete 
assemblies (retractor and buckle) must be 
replaced. 


TESTING 





NOTE: When renewing a faulty seat belt dam- 
aged by other than occupant loading in an acci- 
dent, only the faulty buckle retractor assembly 
need be replaced. It is not necessary to renew 
both the buckle and retractor. 


WARNING: It Is not possiblo to Interchange 
parts between different models. 


The system incorporates a buzzer and lamp 
warning. The seat belt lamp lights up for about 
eight seconds after the ignition switch is turned 
on regardless of seat belt usage. The seat belt 
warning buzzer will sound for approximately 
eight seconds unless the driver’s belt is used. 








CONTINUOUS LOOP SHOULDER/LAP 
BELT TEST 


NOTE: The vehicle is equipped with two front 
and two rear seat belt systems, which are dual 
sensitive (i.e., will lock when wehbing is ex- 


tracted quickly or when the vehicle is braking, 
cornering or accelerating heavily). 


TESTING THE WEBBING SENSOR 


To establish that the webbing sensor is working, 
the vehicle should be stationary and level. The 
webbing coming from the retractor must be 
grasped firmly and pulled out quickly. The 
retractor should lock up and prevent further 
webbing payout after a few Inches of initial 
extraction. 
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41-50-2 SEAT AND SHOULDER BELTS 41-50-2 
LS 


TESTING (Continued) 


TESTING THE VEHICLE SENSOR 


1. Buckle up and drive the vehicle to a safe test 
area. If the front and rear passenger belts 
are to be tested, a passenger should be 
buckled into the belt that requires testing. 


NOTE: The seat belt should not be fully extended 
to preclude possibility of a false feeling (full ex- 
tension vs. lockup). 


2. Accelerate to a speed of approximately 5 
mph (8 km/h). The driver should inform the 


passenger that he is prepared to make a 
severe brake application. At this time, both 
driver and passenger should grasp their 
respective shoulder harnesses and prepare 
to lean forward slightly at the moment the 
brake application is made. 

. The driver will make a maximum brake appli- 
cation without tire skidding. (The maximum 
brake application should be on dry concrete 
or equivalent hard road surface.) The driver 
and passenger should lean slightly into the 
shoulder harness. At this point, the belts 


REMOVAL AND INSTALLATION 





FRONT SEAT BELT RETRACTOR AND BELT 
ASSEMBLY 


Removal 


1. Move the front seat forward and tilt the back 
rest into the rear passenger entry position to 
gain access to the retractor and belt 
assembly. 

. Remove the upper seat belt loop cover 
moulding. Remove the anchor bolt, com- 
plete with webbing guide, plate and paper 
retaining washer. 


3. Remove the lower quarter trim panel. 
Remove the lock pillar upper trim. Remove 
the waist rail webbing guide to allow detach- 
ment of seat belt assembly. 


SUPPLEMENT 1 





should lock up without webbing payout. 


. If there is a lockup of the shoulder strap, the 
seat belt assembly is functioning properly. 
Should either or both retractors fail to lock up 
at 5 mph (8km/h), the test must be repeated at 
15 mph (24 km/h). 

. If any of the front or rear shoulder belts do 
not lock up at 15 mph (24 km/h), the vehicle 
is to be returned for replacement of the 
malfunctioning belt and retractor assembly. 


NOTE: If the retractor of a new seat belt 
assembly has been bolted into a damaged or 
distorted mounting area, the new retractor may 
be mounted at an incorrect installation angle. 
This will cause the vehicle sensor to activate 
prematurely and not allow webbing payout. If 
thls Is the case then the sheet metal should be 
reworked to the correct shape and the retractor 
reinstalled. 


A 17 mm socket wrench, or equivalent, should 
be used for removal and installation of seat belt 
bolts on all seat belt assemblies. 





PAPER 
WASHER PLATE 
UPPER SEAT BELT 


LOOP COVER MOULDING 


PLASTIC 
INSERT 


WEBBING 
GUIDE 
61611472 


41-50-3 SEAT AND SHOULDER BELTS 41-50-3 
Fe eee eS INT 


REMOVAL AND INSTALLATION 
(Continued) 

















FRONT SEAT BELT RETRACTOR AND BELT 
ASSEMBLY (Continued) 


Removal (Continued) 





4, Remove the bolt securing the seat belt slider 
bar to the floor pan side panel. Disengage 
bar from the heelkick panel. Slide the belt 

loop off the bar. 


ASSEMBLY VIEW 













=< PAPER WASHER 
“+ SMALL WASHER 
|~— LARGE WASHER 
SLIDER BAR 
—<— BOLT 


5, Remove the bolt and screw holding the iner- 
tia reel to the inner quarter panel. Remove 
the reel assembly. 


INERTIA REEL 








2. Extend the belt from the retractor to pass 
behind the waist rail webbing guide. 
Replace guide ensuring that no screws are 
driven through the webbing. Replace and 


Installation 


NOTE: When fitting the retractor assembly, 
ensure that the belt does not become twisted. 





1. Position the reel to the inner quarter panel 
with the locating pegs engaged in the retrac- 
tor frame. Install the sheet metal screw 
through the seat belt anchorage plate and 
the bolt through retractor. Tighten the bolt to 
28 to 40 N-m (21 to 30 Ib-ft). 


fasten pillar trim. Attach the upper webbing 
guide assembly to the pillar. Tighten bolt to 
28 to 40 N-m (21 to 30 Ib-ft). 
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41-50-4 SEAT AND SHOULDER BELTS 41-50-4 





REMOVAL AND INSTALLATION 
(Continued) 


FRONT SEAT BELT RETRACTOR AND BELT 4. Test the operation of the seat belt assembly 
ASSEMBLY (Continued) with the vehicle on level ground. The belt 

“should run smoothly in both directions with 
Installation (Continued) no snagging. 


3. Slip the belt loop around the adjuster bar, 5. Refit the lower quarter trim panel. 
engage the slider bar with the heelkick panel 
and bolt the bar to the floor pan side panel. 
Tighten bolt to 28 to 40 N-m (21 to 30 Ib-ft). 


FRONT SEAT BUCKLE 


Removal 


1. Disconnect the battery. For vehicles with 
heated seats, disconnect both heated seat 
pad cables beneath the seat assembly. Dis- 
connect the seat belt warning buzzer and 
lamp warning switch wire (driver’s seat only). 

. Remove the five bolts securing the front 
seat to the floor pan. 


SEAT 
ATTACHING 
BOLTS 


3. Detach the belt buckle assembly by remov- 
Ing the two torx bolts. 


BELT 
BUCKLE 
ASSEMBLY 
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41-50-5 SEAT AND SHOULDER BELTS 41-505 


ee —————————— 


REMOVAL AND INSTALLATION 
(Continued) 


FRONT SEAT BUCKLE (Continued) 


Installation 


NOTE: There are three holes in the seat bracket 
on the seat sub-frame. The two rearward holes 
have “welded-on” nuts. Be sure you use these 
two holes when you install the seat belt buckle 
assembly and not the one without a weld nut. 


1. Attach the seat belt buckle assembly to the 


REAR SEAT BELT RETRACTOR AND BELT 


Removal 


1. Tilt the rear seat cushions forward to gain 
access to the lower anchorage floor pan 
securing bolts. 


2. Remove the bolt securing the belt lower 
anchorage plate to the floor pan. 


3. Remove the upper anchor loop cover. 
Remove the bolt, complete with webbing 
guide, plate and paper retaining washer 
from the lift gate pillar. 


PAPER WASHER 


UPPER SEAT BELT 


seat bracket using the torx head screws. 
Tighten to 24 to 28 N-m (18 to 22 ib-ft). 


. Install the seat in the vehicle and reconnect 


the driver’s seat warning switch wire, wire 
harness of the heated seat, if applicable, 
and battery cable. Tighten seat attachment 
bolts to 24 to 28 N-m (18 to 22 Ib-ft). 





ANCHORAGE 
ATTACHMENT 
POINTS 


Razor 


ANCHOR 
LOOP 


ANCHOR 
LOOP 


LOOP COVER MOULDING 


| ANCHOR 
WEBBING BOLT 
GUIDE 61611A72 
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41-50-6 SEAT AND SHOULDER BELTS 41-50-6 





REMOVAL AND INSTALLATION 
(Continued) 


REAR SEAT BELT RETRACTOR AND BELT 
(Continued) 


Removal (Continued) 


4. From within the liftgate compartment, lift 
up the inertia reel cover and remove the reel 
mounting bolt complete with retractor, 
mounting plate and paper washer. 
ATTACHING 
. Pry the belt guide runner from the rear PAPER BOLT 
parcel shelf support and push runner, upper WASHER 
anchorage loop, belt fastener, and lower MOUNTING 
anchorage plate down through the opening PLAT! 
in the shelf. 


RETRACTOR 
ASSEMBLY 


Tighten the bolt to 28 to 40 N-m (21 to 30 
lb-ft), Refit the loop cover. 

. Feed belt through seat loop, install the. 
lower anchorage plate to the floor and with 
one bolt and washer. Be sure the correct 


Installation 


NOTE: Be sure the belt does not become 
twisted during installation. 


1. From within the liftgate compartment, 
extend the belt and slide the lower an- 


chorage plate, belt fastener, webbing guide 
runner, and the upper anchorage loop 
through the opening in the rear parcel shelf. 


. Position the reel assembly to the mounting 
plate ensuring the locating pins engage in 
their holes. Install the mounting screw and 
tighten to 28 to 40 N-m (21 to 30 Ib-ft). Refit 
the retractor cover. 


mounting hole and mounting plate position 
is used (Figure 6). Tighten to 28 to 40 Nm 
(21 to 30 Ib-ft). 

. Push the belt guide runner into the opening 
of the rear parcel snelt. Return tne rear seat 
cushion to Its original position and install 
the belt retaining strap. 


. Test the operation of the seat belt assembly 


with the vehicle on level ground. The belt 
should run smoothly in both directions with 
no snagging. 


. Extend the belt and mount the upper 
anchorage loop to the inner quarter panel 
ensuring spacer pin locates in its hole. 


REAR CENTER DOUBLE BUCKLE AND 
LAP BELT 
Removal 


NOTE: Two pieces of wire, approximately 3mm 
diameter (1/8 in.) by 75 mm (3 in.) long are re- 
quired to complete the following operation. 


1. Fold rear seat cushion forward. 
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41-50-7 SEAT AND SHOULDER BELTS 4150-7 





REMOVAL AND INSTALLATION 
(Continued) 


REAR CENTER DOUBLE BUCKLE AND 
LAP BELT (Continued) 


Removal (Continued) 


2. Remove the retaining pins from the elastic 
buckle straps and pull the elastic strap out 
of the buckle. Push the wire through the 
hole in the end of each elastic strap in order 
to prevent them from being lost inside the 
rear seat back assembly. 
BUCKLE 


ELASTIC STRAP 


RETAINER 
PIN 


3, Remove the bolts attaching the buckle and 
belt anchor plates to the floor pan. 


ANCHOR 
PLATE 


ATTACHING 
BOLT 
RAISED BOSS 
IN FLOOR PAN = K9529 


Installation Tighten the attaching bolts to 25 to 45 N-m 
(21 to 30 Ib-ft). 


1. Position the double buckle assembly on the 
left-hand center floor anchorage. The dou- 2. Remove the wire from the elastic straps. 
ble buckle assembly is installed on the Position the straps through the buckles 
right-hand center anchorage. Be sure the ensuring the buckle webbing is not twisted, 
notch in the anchor plate locates on the and then install the strap retaining pins. 
raised boss. 





SUPPLEMENT 1 


41-60-14 


SECTION 41-60 SEAT TRIM AND HEATED SEAT 


SEAT TRIM 


41-60-1 





CONTENTS 


DESCRIPTION 
Heated Seat Pad...........-...-.00 1 


REMOVAL AND INSTALLATION 


Back Cover, Front Seat 
Cushion Cover, Front Seat... 
Cushion Cover, Rear Seat 
Back Cover, Rear Seat . 
Heated Seat Cushion .. 
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DESCRIPTION 


f— 


HOG RINGS 
(ATTACH 
PADDING 
Ny, TO FOAM 
oe a PADDING 
KH TIE ROD) 


THERMOSTAT 
(UNDERSIDE OF PAD) 


4239 


HEATED 
SEAT 
PADS 





HEATED SEAT PAD 


There are two heated seat pads: one fitted in 
the rear half of the seat cushion and the other 
in the lower half of the backrest. 


On the seat cushion, the pad is secured to the 
foam padding tie rods by six hog rings; three at 
the front and three at the rear. On the backrest, 
the pad is secured by three hog rings, the other 
end being taped to the foam in two places. 


NOTE: If the seat trim covers are reinstalled, 
make sure that the pad is held flat; otherwise, a 
short circuit in the heating elements of the pad 
could result. This could cause damage to the 
seat trim or foam. 


The heated seats are controlled by switches 
housed in the instrument panel near the ash 
tray. The power supply to both seat pads 
passes through a relay to the heated seat 
switch. A wiring harness connects the switch 
to both wire pads. Each wire pad is connected 
to the harness by a push-snap connector. 


The switches have two positions: ON and OFF. 
When the switch is “ON,” the heating pads will 
warm up to their maximum temperature of 113 °F 
(45°C) in 4 to 6 minutes. The heating element will 
then turn off until the temperature reaches a 
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SUPPLEMENT 1 


41-60-2 SEAT TRIM 41-60-2 





DESCRIPTION (Continued) 


HEATED SEAT PAD (Continued) WIRING PASSES 

THRU HOLE IN 
temperature of 72°F (22°C) at which time the yyeamosTaT 
pads will cycle on again. The cycle will continue 


until either the switch or ignition turns off. 


The power supply to both seat pads passes 
through a relay (located behind the instrument 
cluster) to the heated seat switch. A wiring har- 
ness connects the switch to both pad wires. 
Each of the pad wires is connected to the wir- 
ing harness by a harness connector located be- 
hind the seat. 


The circuit operation is controlled by a thermo- 
stat built into the pad. The thermostat is on the 
underside of the pad, facing the seat foam, not 
the seat trim. The electrical circult will operate 
when the ignition is in the Il (On) position and 
will also operate in the accessory position NOTE: When the heated seats are being oper- 
(Position |). ated in the | position, there will be a heavy drain 
on the battery. 





THERMOSTAT 





REMOVAL AND INSTALLATION 


FRONT SEAT BACK COVER 


Removal and installation 


1. Remove the seat and track from the vehicle. 


OUTER 
SEAT 
BACK 
HINGE 
ASSEMBLY 


RECUNER 
yp HANDWHEEL 


MECHANISM 
COVER 





SUPPLEMENT 1 


41-603 SEAT TRIM 41-60-3 





REMOVAL AND INSTALLATION (Continued) 





FRONT SEAT BACK COVER (Continued) 


2. Remove recliner handwheel by removing 
cap (pry off using suitable screwdriver) and 
rotating spring clip within handle recess. 


3. Remove inner and outer mechanism plastic 
covers. 


4. Remove pivot bolt located in front of lower 
recliner plate. 


5. Remove headrest and headrest bezel. Raise 
head restraint to fully upward position. 
Depress the release button on the right- 
hand sleeve and simultaneously pull the 
head restraint up and out of the sleeves. \ 
Remove the bezels by rotating 90 degrees Raza2 
counterclockwise and then pulling the 
bezel upward. 






HEAD REST 





HEAD REST 





6, Remove front seat back latch bezel, clip 
and lever. 





7. Lift tangs which fix the lower edges of the 
seat cover to the seat frame and pull cover 
off the tangs. 


8. Lift cover while disengaging hooks on re- 
tainers on both sides of the seat. 
9. Lift cover further off seat and cut any hog 


rings fixing tie-down retainers to the seat 
back. 











Installation 


1, Reverse removal procedures. 








SUPPLEMENT 1 


41-60-4 SEAT TRIM 


41-60-4 





REMOVAL AND INSTALLATION (Continued) 


FRONT SEAT CUSHION COVER 


Removal and Installation 


4. Remove the seat and track assembly from 
the vehicle. 

2. Remove the seat track from the seat cush- 
ion by removing the two bolts on each track 
and remove the two front seat back hinge 
assemblies. 

3. Remove seat back from seat cushion (refer 
to seat back cover removal as necessary). 

4. Remove trim cover and three retaining 
screws. 


5. Cut the hog rings from the cushion cover at 
the seat cushion flange. Remove tie-down 
hog rings across center of seat cushion 
cover and remove cover. 


6. To install, reverse removal procedures. Pull 
and fix cords under cushion to tension 
cover. 












2 N 
a % 
RETAINING 


SCREWS 
Raze8 


CUT HOG RINGS 





-——_— 
REAR SEAT CUSHION COVER 


Removal 
4. Remove the rear seat cushion from the 
vehicle. 
2. Disengage the plastic retainer clips from 
the seat cushion flange and cut the hog 
rings. Remove the cover from the cushion. 


Installation 


1. Position the cover over the cushion assem- 
bly. Attach cover to pad with hog rings. Fit 
the plastic retainer clips to the seat flange 
assembly. 


2. Install the cushion assembly into the vehicle. 








PLASTIC oS 
RETAINER 
CLIP 


Rares 





41-60-5 SEAT TRIM 41-60-5 
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REMOVAL AND INSTALLATION (Continued) 





REAR SEAT BACK COVER 


Removal 


1. Remove the rear seat back assembly from 
the vehicle. 


2. Remove carpet from seat back. 
3. Remove armrest assembly. 








CARPET 
PADDING 


R4248 





4. Disengage the plastic retainer clips from the 
seat back flange and remove the cover/ 


pad from the seat back. HOG RING 


5. Cut hog rings to separate cover from pad. 





Installation 


. Position cover over seat back assembly. 
2. Attach cover to back pad with hog rings. 


3. Fit plastic retainers to the seat flange 
assembly. 


4, Install seat back assembly into vehicle. 


5. Adjust striker assembly to ensure engage- 
ment with catch. 


6. Install carpet. 








41-60-6 SEAT TRIM 41-60-6 





REMOVAL AND INSTALLATION (Continued) 


HEATED SEAT CUSHION 


Removal 








1. Disconnect the two electrical connectors 
beneath the seat. 






HEATED 
SEAT 
HARNESS 
CONNECTORS 













Ra2st 





2. Remove the seat cushion as detailed earlier i 
in this section. 


Wuiwl Mle 


ene ny Core 









HEATING 






‘STRIPS 


Razs2 


3. Remove the hog rings holding heating pad 
and pad tie rod to cushion seat rod. 


4. Remove and slide tie rod from pad slot. 





Installation 


1, Slide the tie rod into pad slot. 


2. Position pad on foam cushion with thermo- 
stat facing foam. 


3. Attach pad and pad tie rods to cushion tie 
rod with six new hog rings. 


4. Reinstall seat cushion trim as detailed. 
5. Reconnect the two electrical connectors : THERMOSTAT 
beneath the seat. 


SUPPLEMENT 1 
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MIRRORS—MANUAL 42-12 


REMOVAL AND INSTALLATION 
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MIRRORS—POWER 42-15 
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PIVOT TYPE QUARTER WINDOW 42-33 


REMOVAL AND INSTALLATION 
Glass 
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REAR QUARTER WINDOW—STATIONARY 42-38 


DESCRIPTION................0cccceeee 1 
REMOVAL AND INSTALLATION 
Rear Quarter Window ................. 2 








42-01-1 WINDOW GLASS 42.01-1 





SECTION 42-01 WINDOW GLASS 
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DESCRIPTION . 
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TESTING REMOVAL AND INSTALLATION 
Door Glass 
Run and Bracket Assembly 
Manual Window Regulator 

‘ADJUSTMENTS: Window Operating Motor . 
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Power Window Relay 
Window Operating Switch . 


Power Window Motor Test.... 
Power Window Switch Test .. . 
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GLASS RUN 







ELECTRIC MOTOR 


42.01-2 WINDOW GLASS 42-01-2 


Leen eee eel 


DESCRIPTION 


LUBRICATION 








Optional power door windows are regulated by 
an electric motor. When the Ignition Is OFF, the 
system carries no power. When the ignition Is 
ON, power |s provided through an auxillary relay 
located In the brake pedal support to both ter- 
minals of the window's electric motor. The 
motor Is protected by fuse No. 1 located in the 
fuse box In the engine compartment. 






The door window mechanism should be well 
lubricated to provide ease of operation. The 
window glass mechanism should be lubricated 
whenever the glass channel or window regula- 
tor is removed or excessive effort is required to 
operate the windows. To lubricate a door win- 
dow mechanism, apply an even coating of poly- 
ethylene grease, DOAZ-1954-A or equivalent to 
the window regulator roller, shafts and the en- 
tire length of the roller guides as illustrated. 


TESTING 


POWER WINDOW MOTOR TEST 


NOTE: To test the current draw of a power win- 
dow motor, remove the motor as described in 
this section. 


1, Connect an external power source to the 
motor with an ammeter in series. 








The operating motor is riveted into the inner 
side of the door panel. It is equipped with a cir- 
cult breaker that senses window movement re- 
sistance and switches the motot off before it is 
damaged. The motor is accessible only after 
removing the door trim panel. 


REGULATOR 
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42.01-3 WINDOW GLASS 4201-3 


nn 
TESTING (Continued) 







POWER WINDOW MOTOR TEST (Continued) 


2. Operate the motor and observe the current not fluctuate. Reversal of the motor wire con- 
draw. The current draw for the no-load test nections will reverse the direction of motor 
should not exceed specifications and should rotation. Replace the motor if the current 


draw exceeds 5 amps at 12.8 volts. 










POWER WINDOW SWITCH TEST terminals 3-2/3-9/3-10/4-1, With the right 














rocker switch pushed down at bottom; there 
NOTE: Testing of the power window switch should be continuity between terminals 
should be performed with the switch removed 3-1/3-2/3-10/4-9. 


from the vehicle. Use a self-powered test lamp 
or an ohmmeter. 


o 


. With the left rocker switch pushed down at 
top, there should be continuity between ter- 


1. With the switch in the neutral position, minals 3-1/3-9/3-10/4-2. With the right rocker 
there should be continuity between ter- switch pushed down at top, there should be 
minals 3-1 /3-2/3-9/3-10. continuity between terminals 3-1/3-2/3-9/4-10. 


2. With the left rocker switch pushed down at . If the switch does not test as stated, replace 
bottom, there should be continuity between the switch. 


ES 


ADJUSTMENTS 





GLASS against the run assembly within the front 
door frame. 






1. Remove door trim pane! and watershield. 








4. Position the glass run channel forward to 
the glass and tighten the run and bracket 
assembly bottom screw. 


2. Loosen glass channel run by loosening the 
screw at the bottom. 









3. Lower the glass to approximately mid-posi- 
tion between the full-up and full-down posi- 5. Cycle the door glass to assure smooth 
tions. Set the glass forward until it bottoms operation during the up/down cycle. 






4201-4 WINDOW GLASS 42-01-4 





DIAGNOSIS 





BOTH WINDOWS FAIL TO OPERATE 


1. Check fuse. 


2. Check voltage at the rocker harness 
connector. 





TEST SWITCH NORMAL POSITION 








GRD 
GRD 











GRD IN 
POWER IN (12¥) 
GRD 
GRD 











NOTE: Battery voltage should be available at is turned ON, the respective outer terminal of 
both outer terminals of each plug when the the switch will also be connected to ground. 
ignition is ON and the rocker switch is in the a 

rest position. The center terminal is always 3 Shee sine Mane Demers for.datects;ena 
connected to ground. When the rocker switch Pi e e y: 








ONE WINDOW DOES NOT OPERATE minals on the motor should have a positive 

feed. When the switch is activated, one ter- 

1. Check voltage at the rocker switch harness minal should become disconnected from a 

connector. positive feed and become connected to a nega- 

| 2, Check voltage at the wiring connections to tive feed. Which terminal is positive and which 
the motor inside the door handle. is negative depends upon the direction in 


which the rocker switch is actuated. 
NOTE: With the ignition switch ON and the 


rocker switch in the central position, both ter- 








REMOVAL AND INSTALLATION 


DOOR GLASS CHANNEL 


CHANNEL SECTION 


Removal SECTION 


1. Remove door trim panel and watershield. 
Refer to Section 45-03. 


2. (Driver's Door Only) Remove power mirror ‘q___ RUN FIXING 
assembly. Refer to Section 42-15. CHANNEL ‘CLIP 


3. Remove attaching screw and unclip door SECTION CHANNEL 


| ECTION 
| glass run extension. Se eer 
ATTACHING Ba 


SCREW 





42-01-5 WINDOW GLASS 4201-5 





REMOVAL AND INSTALLATION (Continued) 





DOOR GLASS (Continued) 












4, Lower window until ball and socket joints 
connecting window bracket to regulator are 
visible through lower door aperture. Sepa- 
rate ball and socket joints and lower window 
to bottom of door. 


DOOR 
sat nase 
KI 
CHANNEL JOINTS 





5. Detach window weatherstrip from rear half 
of window aperture. Remove glass from ex- 
terior of vehicle. 











Installation 


1. Install glass into door and reconnect regu- 3. Install the power mirror assembly. Refer to 
lator to sockets in window channel. Re- Section 42-15. 
install window weatherstrip to rear half of 
door aperture. 






4. Reinstall the weathershield and door trim 
panel. Refer to Section 45-03. 







2. Raise window and install door glass exten- 
sion run with upper clip and lower screw. 
The retaining screw should be tightened to 

give the glass a minimum of 5 mm (0.2 in.) 

fore/aft clearance. 








42.01-6 WINDOW GLASS 


42-01-6 
nl 


REMOVAL AND INSTALLATION (Continued) 


RUN AND BRACKET ASSEMBLY 3. Remove upper and lower attaching hard- 
ware from glass run. 
Removal 


‘: 4, Remove the regulator arm slide from the 

1, Remove door trim panel and watershield. glass bracket C-channel and remove the run 
and bracket assembly from the door. 

2. Support the glass in the full-up position. 


GLASS 
CHANNEL 





42-01-7 WINDOW GLASS 42-01-7 
SL 


REMOVAL AND INSTALLATION (Continued) 









RUN AND BRACKET ASSEMBLY (Continued) 4. Remove the glass prop and position the 
glass bracket to the glass. 









Installation 
1. Install the glass bracket assembly onto the 3, cone glass as outlined in Adjustments 
glass run and position them in the door. Seon: 


6. Cycle the glass to check for proper operation. 
2. Loosely install the upper and lower run 


attaching hardware. 7. Install the door trim and watershield. 


3. Insert regulator slide into glass bracket 
C-channel. 


MANUAL WINDOW REGULATOR 












Removal 


1. Remove door trim panel and watershield. 
2, Lower the glass to the pull-down position. 
Separate regulator from glass by pulling re- 


taining balls on regulators from sockets in Z 1 Co 
channel rollers. re 


RETAINING 
BALL 644s 





3. Drill out four rivets holding regulator panel 
assembly and two rivets holding the regula- 
tor guide slide. 









42.018 WINDOW GLASS 42-01-8 





REMOVAL AND INSTALLATION (Continued) 









MANUAL WINDOW REGULATOR (Continued) 


4, Remove regulator attaching screw. 


5. Remove regulator through lower door 
opening. 











rivets REGULATOR RIVETS: 
ATTACHING 
HOLDING SCREW HOLDING 
REGULATOR REGULATOR 
PANEL GUIDE 
ASSEMBLY SLIDE 







Installation 
















1. Insert regulator through lower door opening. 
Install four rivets to hold regulator pivot 
assembly and two rivets to hold slide guide. 


2. Position rollers and regulator attaching 
screw in glass channel. Push balla on rogu 
lator into sockets on glass channel rollers. 


3. Install watershield and trim panel. Refer to 
Section 45-03. 








WINDOW OPERATING MOTOR 3. Remove door trim panel and watershield. 


Refer to Section 45-03. 
Remayal 4. Disconnect window motor connector. 
1. Raise the window to the full-up position if 
possible. 


2. Disconnect the battery ground cable. 





42-01-9 WINDOW GLASS 42-01-9 
Ca 


REMOVAL AND INSTALLATION (Continued) 


WINDOW OPERATING MOTOR (Continued) 


5. Position copy of template shown below and taining bolt holes with a punch. Drill out 
mark position of three window motor re- 3/4-inch holes. 


MOTOR RETAINING 
BOLT LOCATIONS 


RIVET 
LOCATIONS 





42-01-10 WINDOW GLASS 42-01-10 


ee 


REMOVAL AND INSTALLATION (Continued) 


WINDOW OPERATING MOTOR (Continued) Installation 


6. Remove three window motor retaining bolts. 1. Install motor and three window motor retain- 


ing bolts. 
7. Push motor toward outside sheet metal to 2 ee t th Ct! ee ; i 
disengage the motor and drive assembly 5 onan wi aa een eon, connes or an 
from the drive gear. window for correct operation. 


inl . Install the door trim panel and watershield. 
8. Remove motor from inside door. Refer to Section 45-03. 




















POWER WINDOW REGULATOR . Remove the four rivets attaching the regula- 


tor to the inner door pane! and the two 
Removal rivets holding the regulator guide slide. 
LR door tri isand:waterahiaid Remove the center pin from each rivet. 
Remove: Coor. trim, pansland watershield. Then, using a %-inch drill, drill out the re- 
2. Raise the glass to a full up position if possi- mainder of the rivet taking care not to 
ble and then prop the glass. enlarge the sheet metal retaining holes. 
3. Disconnect the powermotorwiring connector. 


fA a2) 
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ELECTRIC MOTOR 


4201-11 WINDOW GLASS 42-01-11 





REMOVAL AND INSTALLATION (Continued) 





POWER WINDOW REGULATOR (Continued) 











5. Remove the regulator attaching screw. 


6. Remove the regulator through the lower 
door opening. 








7. To remove the window regulator arm from the 
drive gear, first mount the regulator In a vise. 


CAUTION: The regulator arm is affixed to the 
motor drive gear by a counterbalance spring 
loaded under high pressure. 
8. Remove the three window motor retaining 
bolts and remove the motor from the drive 
gear. 












9, Remove the regulator arm stop that main- 
tains tension. Do this by holding the regula- More 
tor arm while allowing the counterbalance GEAR 
Spring to unwind. Unhook the counterbal- 
ance spring to the regulator arm and 
remove the regulator. 








REGULATOR 
ARM 


COUNTERBALANCE 
SPRING 


Installation 4. Position rollers and regulator attaching 
screw in glass channel. Push balls on regu- 
lator into sockets on glass channel rollers. 












1. Hook counterbalance spring to the motor 









drive gear. es 1 ; ‘| int 
2. Install the motor on the regulator arm. &: ; a e eae aa itneterie 
. Instal jeld an nel. Re 
3. Insert regulator through lower door open- Sesion anes: p 






ing. Install four rivets to hold regulator pivot 
assembly and two rivets to hold slide guide. 







42-01-12 WINDOW GLASS 42-01-12 





REMOVAL AND INSTALLATION (Continued) 


POWER WINDOW RELAY 


Removal 
1. Disconnect the ground cable from the 
battery. 
2. Remove the underdash cover. Unclip relay. 


3. Disconnect wiring connector from relay and 
remove relay. 


Installation 
1. Reconnect wiring connector to relay and in- 
Stall relay. 
2. Install underdash cover. 
3. Reconnect battery ground cable. 






WINDOW OPERATING SWITCH 


Removal 
1, Disconnect the ground cable from the 
battery. 


2, Use a screwariver to pry the switch trom the 
front console clips. 


3. Disconnect harness connector. 


Installation 

1. Connect wiring connector. Install switch in 
console. 

2. Reconnect battery ground cable. 

3. Check operation of the switch. 













ELECTRIC 
MOTOR 


wiring 















42-12-41 MIRRORS—MANUAL 42-12-41 
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CONTENTS 


REMOVAL AND INSTALLATION 
Inside Rear View Mirror 





REMOVAL AND INSTALLATION 





INSIDE REAR VIEW MIRROR 


Removal 


Break the adhesive bond between the mirror 
stem and adhesive patch on the window with a 
thin nylon cord. Remove the mirror. 





Installation 


NOTE: When installing an inside rear view mir- 
ror to anew windshield, first remove the protec- 
tive tape from the windshield adhesive patch. 


1. Remove any residue of adhesive tape from 
the mirror mount with a lint-free cloth and 
methylated alcohol. Allow one minute to dry. 

2. Warm the mirror base and adhesive patch toa 
temperature of 122 to 158°F (50 to 70°C). 

3. Remove the protective tape from the adhe- 
sive patch on mirror and press onto wind- 
shield mount. Hold in place for two 
minutes. Lases 

4. Wait for thirty minutes and check adjust- 
ment and function of mirror. 











42-15-1 MIRRORS—POWER 42.15-1 
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DESCRIPTION 1 





DIAGNOSIS 
Both Mirrors Do Not Operate 
One Mirror Does Not Work . . 








REMOVAL AND INSTALLATION 
Power Mirror Assembly . 
Mirror Glass 









DESCRIPTION 





i : DRIVER’S DOOR 
Electrically powered outside rearview mirrors 


are standard on the XR4Ti. The switch for con- 
trolling adjustments is located on the driver's 
door. A selector switch determines operation of 
either the right-hand or left-hand mirror while 
an adjustment knob tilts the mirror up, down, 
left, and right by moving the knob in the direc- 
tion of the appropriate arrow marked on the ad- 
justment knob. 


SELECTOR 
SWITCH 


R.H. SIDE L.H. SIDE 
MIRROR ~~ > MIRROR 






MIRROR 
ADJUSTMENT 


KNOB 7629 


























4 7630 
POWER MIRROR SWITCH ELECTRICAL SCHEMATIC 


42-15-2 MIRRORS—POWER 42.15-2 


DIAGNOSIS 





BOTH MIRRORS DO NOT OPERATE 





* Check Fuse 11 by operating Remote Liftgate 
Release. 


« Remove driver's door trim panel. Check for 
voltage at C146 in circuit 30-37 using a 
known good ground. 


If no power, check circuit 30-37 back to fuse. If 
there is power, check circuit 31-60 (BK wire) 
from C182 to ground G114. If circuit 31-60 is OK, 
check Power Mirror Switch. 








ONE MIRROR DOES NOT WORK 


© Check left mirror-right mirror switch. 


© Check that in-line connectors are tight. 





REMOVAL AND INSTALLATION 


POWER MIRROR ASSEMBLY 


Removal 


. Disconnect battery ground cable. 


. Use a screwdriver cushioned by a pad to pry 
out power mirror switch. Disconnect power 
mirror switch electrical connector. 


USE PAD 
TO PRY OUT 


3. Remove door trim panel. 


|. Disconnect mirror switch wiring connector. 


SWITCH 





. Carefully pry off mirror inner trim cover to 
release clip. 


MIRROR 
INNER 
TRIM 
PANEL 





42-15-3 MIRRORS—POWER 
REMOVAL AND INSTALLATION (Continued) 


POWER MIRROR ASSEMBLY (Continued) 


6. Remove three screws holding mirror to door. 


7. Remove mirror and shell assembly from 
door, guiding wiring and connector through 
hole in panel. 


Installation 


1. Guide mirror wiring through hole in door 
and reconnect wiring harness. 


2. Position mirror to door and install three re- 
taining screws. 


3. Install mirror inner trim panel. 


4. Reconnect mirror switch wiring connector. 


5. Install door trim panel. 


6. Reconnect battery ground cable. 


42-15-3 


REMOVE 





4215-4 MIRRORS—POWER 4245-4 





REMOVAL AND.INSTALLATION (Continued) 


MIRROR GLASS 


Removal 


1. Insert thin screwdriver through hole in bot- LOCKING a> UNLOCKING 
tom of mirror assembly and release mirror OPERATION #88 OPERATION 


LOCKING 


SLOTS 
~ S 0") 


locking lever while supporting glass. LOcaTING 


Installation 


1. Align locking ring on back face of glass 
with locking mechanism in mirror, and push 
glass into place. Use a thin screwdriver to 
actuate the locking lever to secure the 
glass. 








42-33-1 PIVOT TYPE QUARTER WINDOWS 42-33-1 
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CONTENTS 


PIVOT TYPE QUARTER WINDOW 


REMOVAL AND INSTALLATION 





REMOVAL AND INSTALLATION 


GLASS 


Removal 


1. Remove five scraws from “C” pillar trim. 
Remove “C" pillar trim. Refer to Sec- 
tion 45-03, 


2. Remove two screws retaining window lock- 
ing catch to body. 





42-33-2 PIVOT TYPE QUARTER WINDOWS 42.33.2 





REMOVAL AND INSTALLATION (Continued) 


GLASS (Continued) 


3. Supporting the glass on both sides, remove 
two screw covers retaining hinges to glass. 
Detach assembly. 


4. Detach cap and unscrew retainer securing 
latch to window. Remove latch assembly 
from window. 


RETAINER 


GROMMET 


Installation 


1. Install window locking catch assembly to 2. Install glass into body aperture. Reinstall 
window. hinges to glass. 





42-33.3 PIVOT TYPE QUARTER WINDOWS 
REMOVAL AND INSTALLATION (Continued) 


GLASS (Continued) 


3. Install locking catch to body. 


4. Reinstall “C” pillar trim. Refer to Sec- 
tion 45-03. 


42-33-3 
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SECTION 42-38 REAR QUARTER WINDOW— 


STATIONARY 
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REAR QUARTER 
WINDOW 
6129710 





























DESCRIPTION 





The rear quarter window is direct glazed using the POLYURETHANE 
same method used for the windshield and liftgate 
glass. Also use the direct glazing kit EOAZ- 
19562A consisting of: CLEANING PRIMER 
SOLVENT 


Cartridge of polyurethane (PU) adhesive 
Applicator head for primer 

* Applicator nozzie 

Working bottle for the primer 

Felt plug 

* Glass primer 

* Cleaning solvent 

© Cutting wire. 


PRIMER 
ae 


. 


PELT ae WORKING 
BOTTLE 


In addition, a cartridge gun, two glazier suction pees LEAD 


cups, and a carpet cutting knife will be mNTeLe 
Ne376 


required. 





42.38-2 REAR QUARTER WINDOW 42-38-2 





REMOVAL AND INSTALLATION 


SPECIAL SERVICE TOOLS REQUIRED: 
Sealant Knife D81P-42006-B 


REAR QUARTER WINDOW 





Removal 
1. Remove the molding from the gap between RETAINING 


the glass and window aperture. 





MOULDING —N6387 





2. Bend molding retaining clips away from 
glass. 











3. From inside the vehicle, remove the quarter 5. Remove the “C” pillar trim. 
window panel. 
6. Remove the glass between the adhesive 
4, Remove the seat belt upper mount and “‘B” and body flange using cutting wire: 
pillar trim. 


a i ea 





42-38-3 REAR QUARTER WINDOW 42:38-3 





REMOVAL AND INSTALLATION (Continued) 


QUARTER WINDOW (Continued) 














Cutting Wire 
a. From inside of vehicle, using a pair of pli- 


ers, push wire through adhesive between 
glass and body flange. 


b. From outside of vehicle, fit end of cutting 
wire into outer handle of tool. 


NOTE: When pulling cutting wire, wear pro- 
tective gloves and glasses. 


c. Anchor inner end of tool into adhesive 
and pull tool around glass. Limit strokes 
to approximately 150 mm (6 in.). Use 
smaller strokes around corners. Take ex- 


tra care when cutting beyond clips so as 
not to break the cutting wire. 


LIMIT STROKES TO 
150MM (6 IN) 





7. Remove glass from body aperture and rest 
on suction cups. Remove clips from aper- 
ture flange. 


Installation 


1. Remove the molding clips and discard. Trim 
off any excess PU adhesive taking care not 
to damage the paintwork. 
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REMOVAL AND INSTALLATION (Continued) 





CUT APPLICATOR 
NOZZLE TO FIT 
BONDING EDGE 







QUARTER WINDOW (Continued) 


2. Clean the flange and edge of glass using an 
alcohol cleaner. Do not touch the cleaned 
areas or the bonding action of the new ad- 
hesive may be impaired. Make sure the 
flange and glass are dry before continuing. 
Fit new retaining clips to glass edges. As- 
semble molding to glass. 

. When fitting a new window, clean bonding 
edge of glass with cleaner. Cut the appli- 
cator nozzle (from kit) to suit bonding edge 
and apply primer (from kit) with applicator. 


eo 


6383 





4. Cut the applicator with a “V” cut. Assemble 
the adhesive canister (from kit) and appli- 
cator nozzle into an applicator gun. 





Nes02 





5. Apply a bead of adhesive around edge of 





glass. 
6. Using a small paint brush, touch up any SR DUNEDOEST 
paint damage not covered by the PU adhe- OF GLASS 


sive with a sultable body primer. Make sure 
the primer does not come into contact with 
the PU adhesive. 

7. Install the rear quarter window and molding 
assembly. Ensures an even fit around pe- 


riphery of molding to body. 10. Reinstall the “B” and “C” ‘pillar trim and 
8. Install the rear parcel shelf bracket and seat belt upper mount. 
panel. 11. Clean off excess PU adhesive with a silicon 


9. Install the rear quarter trim panel. or tar remover. 








STATIONARY 
GLASS 


43-11-14 


GROUP 


43 








(70000) 
SECTION 43-11 Stationary Glass 
SUBJECT PAGE SUBJECT PAGE 
DESCRIPTION .... 22... cece cece eee eee ees 43-14-14 REMOVAL AND INSTALLATION 
Windshield and/or Liftgate Glass ........... 43-11-2 





DESCRIPTION 





The vehicle uses direct glazing on the windshield, 
liftgate window and fixed rear "'sixth-light" windows. 
The advantage of direct glazing is that the glass is 
directly bonded to the window aperture fiange. The 
body flange has a moulding attached which acts as 
@ spacer to ensure the correct amount of adhesive 


between the glass and body flange. For cosmetic 
reasons, an exterior moulding is also used to cover 
the gap between glass and body edges. The 
adhesive ensures effective glass retention and 
sealing. 





REMOVAL AND INSTALLATION 





SPECIAL SERVICE TOOL REQUIRED: 


When installing direct glazing windows, use a direct 
glazing kit EOAZ-19562A which includes: 


© Cartridge of polyurethane adhesive 
« Applicator nozzle 

* Working bottle for primer 

* Felt plug 

* Glass primer 

* Cleaning solvent 

© Cutting wire. 


In addition, a cartridge gun, two glazier suction cups 
and a carpet cutting knife will be required. 








POLYURETHANE 
CLEANING PRIMER WORKING 
VENT 
SOU BOTTLE | 
\ APPLICATOR 
LEAD 
&NOZZLE | 
i 
PRIMER ‘ 
APPLICATOR BELT PUG. nest | 
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43-11-2 Stationary Glass 


REMOVAL AND INSTALLATION (Continued) 





Windshield and/or Liftgate Glass 

Removal 

1. Place package of polyurethane (PU) adhesive 
in warm water 105-122°F (40-50°C). At the 
same time, make sure that the new moldings 

| are in an ambient temperature ot 68-77°F (20- 
25°C). These actions will facilitate subsequent 
adhesive application/molding installation. 

2. (Windshield Only). Remove the cowl top panel 
outer grille assembly. 








43-11-2 


6602228 


COWL TOP 
PANEL 
OUTER 
GRILLE 


Noss? 
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43-11-3 Stationary Glass 43-11-3 
NSE 


REMOVAL AND INSTALLATION (Continued) 





3. Remove the center clip (rear windows only) 
and the insert from the molding. Then, withdraw 
the molding from the gap between the glass 
and the window aperture. Remove the two 
spacers (windshield only) from the cowl top 
panel. 


P < CENTER 
CLIP 





MOULDING 


INNER, 
MOULDING 


6142006 






CENTER 
CLIP 








INSERT 


N6378 
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43-11-4 


Stationary Glass 


REMOVAL AND INSTALLATION (Continued) 


! 








GLASS WITH 
PLIERS 


43-11-4 





4. Remove "'A''-pillar trim panels (windshield 
only). 


5. Cut the adhesive bond between the glass and 
body flange using cutting wire as follows: 


Cutting Wire 


NOTE: When pulling cutting wire, wear 
protective gloves and glasses. 


a. 


From inside of vehicle, using a pair of pliers, 
push wire through adhesive between glass 
and body flange. 





From outside of vehicle, fit end of cutting 
wire into outer handle of tool. 


While one technician anchors the lever end 
of the tool into the inner rubber moulding, a 
second technician should pull the "T" 
handle. Use long cutting strokes up to 
500mm (20 in.) along the straight sections 
of the windshield as this will reduce the risk 
of wire breaking. The technician should use 
his free hand to hold the cutting wire as flat 
to the surface of the glass as possible. 
Shorter strokes 10-20mm (0.4-0.8 in.) 
should be used at the corners to avoid 
breaking the glass. 


6. Use suction cups to lift out the glass. Place the 
external surface of the glass face down on a 
suitably protected surface. 








Ness 


LIMIT STROKES TO 
150MM (6 IN) 


7. From outside the vehicle, carefully remove the 
inner molding and discard. 





Installation 


1. Carefully cut away the remaining PU adhesive 
from the body aperture. Take care to avoid 
damaging the paintwork. Also, remove PU 
remnants from edge of glass. The surfaces 
must be even so the new moldings can be fitted 
satisfactorily. 


PU ADHESIVE 
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43-11-5 


REMOVAL AND INSTALLATION (Continued) 


Stationary Glass 


43-11-5 





2. Clean the flange and edge of glass with alcohol. 
Do not touch the cleaned areas or the bonding 
action of the new adhesive may be impaired. 
Ensure the flange and glass are dry before 
continuing. 

3. Fit a new inner moulding on the aperture flange 
by pressing the moulding onto the aperture 
flange starting with the corners. The moulding 
should be pressed down firmly, especially in 
corners, to ensure correct seating. 


4. When the moulding has been fitted all the way 
around the aperture, the surplus moulding 
should be cut off and pressed down firmly to 
ensure a tight fit between moulding ends. 


CUT APPLICATOR 
NOZZLE TO 
FIT BONDING EDGE 


5. APPLICABLE ONLY WHEN INSTALLING NEW 
GLASS 


a. Apply cleaning solvent to the edge of the 
glass using a tissue or lint-free cloth and 
wipe off with a clean cloth. 


b. Trim the applicator to size. 


c. Shake the glass primer for at least 45 
seconds, transfer to applicator bottle and 
apply along edge of glass. Allow to dry, fora 
minimum of 10 minutes. 






APPLY ADHESIVE 
GROUND EDGE | 
OF GLASS 


Neses 








6. If the new moulding has a lip, tear the rubber lip 
off and fit the moulding around the glass. Make 
sure the moulding is mounted evenly. Current 
production windshields have a moulding 
locating mark on the black ceramic band at the 
bottom of the right- and left-hand sides to 
indicate moulding start and finish points. The 
moulding should be at room temperature 
68-77°F (20-25°C). 


7. Cut the applicator nozzle with a "V" cut. 





‘Tm 





\ Nesoz 








8, Puncture the adhesive canister. Assemble the 
applicator nozzle and canister into an applicator 
gun. The PU adhesive must be used within two 
hours of the seal being broken. Before applying 
adhesive to the muuldiny, test bead application 
on a piece of wastepaper. 

9. Pressing the applicator nozzle firmly against the 
inner moulding, apply a bead of adhesive 
around the aperture flange. The bead profile 
should be approximately 5mm higher than the 
inner moulding. 

NOTE: Max. open time for PU-Bead is 10 
minutes. 


ADHESIVE 


INNER 
MOULDING 





N6504 
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43-11-6 


REMOVAL AND INSTALLATION (Continued) 





WW. 


12. 


14. 


15. 


Stationary Glass 


43-11-6 





NOTE: Take care to obtain a smooth continuous 
bead. It will be more difficult to fill in patches to the 
correct height and profile afterwards. 


10. 


Using.a small paint brush;, carefully repair any 
paint damage not.covered by the PU adhesive 
bead with suitable: body primer, Make sure the 
primer does not come into contact with the PU 
adhesive. 


Fit new spacers in original positions on the cowl 
top panel. 


Lift the glass and moulding assembly using 
suction cups and lower into the aperture 
ensuring the moulding to body gap is even. 


. Press the glass into contact, with the inner 


moulding, starting with even pressure at the 
canter and working out to the '’A"’ pillars. 


Smooth the adhesive surface at the bottom of 
the windshield. 


Push the moulding into the position using a 
roller. 








LL 





16. 
17. 


18. 


WARNING: THE VEHICLE MUST BE LEFT 
PARKED IN THE SHOP FOR TWO HOURS AFTER 
THE GLASS HAS BEEN FITTED. THE DOOR 
WINDOWS SHOULD BE LEFT OPEN DURING 
THIS TIME SO THAT NO PRESSURE CAN BUILD 
UP INSIDE THE VEHICLE IF THE DOORS ARE 
INADVERTENTLY CLOSED. 


Reinstall the ''A" pillar trims (windshield only). 
Install cowl top panel outer grille assembly 
(windshield only). 

Clean off excessive PU adhesive over the entire 
working area using silicon or tar remover. 
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DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 44-06 


DESCRIPTION 
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oORNRO 





Door Latch Remote Control . 
Door Opening Weatherstrip. . 
Door Lock Cylinder ..... 
Door Outside Handle ..... 
Door Lock Cylinder Tumblers 
Door Ajar Switch....... 
Central Locking Switch 

Central Locking Solenold . 







ee ee 
HOOD, HINGE AND LATCH 44-21 


DESCRIPTION..............sseeeeeee eee 2 


ADJUSTMENTS 
Hood Alignment 
Hood Bumpers .. 
Striker............ 





REMOVAL AND INSTALLATION 
Hood Latch Control Cable 
Hood.. 







Hood Latch .... : 
Strlker. eke cece e cece eee neces 


LIFTGATE DOOR, LATCH, LOCK AND WEATHERSTRIP 44-41 


DESCRIPTION................c0c0eceeee 1 


ADJUSTMENTS 
Liftgate Up-and-Down, Side-to-Side 
Liftgate Latch Striker Plate 
REMOVAL AND INSTALLATION 





Liftgate Latch and Lock Barrel ......... 2 





Remote Liftgate Release Solenoid ...... 
Liftgate Central Locking Solenoid . 
Cylinder 
Liftgate Assembly . 
Liftgate Weatherstrip ................. 









44-06-1 DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 44-06-1 
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DESCRIPTION 





DOOR HINGES 









The vehicle door hinges pivot around solid 
hinge pins which cannot be removed in service. 
The hinges are secured to the body with two 
nuts and bolts and are welded to the door. 














620454 228K37 
NUT REINFORCING 
PLATE 





ASSEMBLY 


22800 





Nea14 





44-06-2 





DESCRIPTION (Continued) 


DOOR LOCK CYLINDER 







The vehicle door lock cylinder is a ten-tumbler 
“TX” type design. 


DOOR LATCH 


The door latch is of a conventional design. To 
remove the door latch assembly, first discon- 
nect the DOOR AJAR warning switch. 





DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 




































CENTRAL LOCKING SYSTEM 


The central locking system allows the doors 
and liftgate to be locked by the driver upon 
operation of the driver's door lock. This is done 
either by turning the key in the lock or by opera- 
tion of the door lock lever on the driver's door. 
Because the driver's door lock is operated by 
the key or door lock lever, a solenoid is not fit- 
ted to the driver's door. The driver's door lock Is 
connected to a ground switch by means of an 
additional lug on the lock and a moveable arm 


on the switch. The two output terminals on the 
switch are connected to the input side of the 
central locking pulse relay. The pulse relay 
outlet terminals are connected with each indi- 
vidual lock solenoid. When unlocking or lock- 
Ing the driver's door, one of the two terminals 
on the switch is grounded. This triggers the 
relay which releases a short current pulse to 
each lock solenoid. 


44-06-2 





44-06-3 DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 44-06-3 


‘ { | { 

i | 
se | 
22620 (R.H.) } 
22621 (L.H.) 


DOOR STRIKER 





ADJUSTMENTS 





The door striker can be adjusted in and out by 
adding or deleting shims and then tightening 
the striker. The front doors can be adjusted up 
and down and fore and aft. The doors cannot be \ 







adjusted in and out due to the fact that the side 
door hinge system is a weld-on door/bolt on- 
body design. 





To adjust the side doors up or down, remove 
the cowl side trim panel and loosen the ad- 
Justing bolts and adjust the door up or down as 
necessary. 








REMOVAL AND INSTALLATION 


SIDE DOORS 


Removal 


. Remove the bezel and door grab handle. 


. Remove the window regulator handle (if 
equipped). 

. Remove the electric mirror operating switch 
(driver door only). 


. Remove door tri el and map pocket. 4 
ove.goer trim pan pe POWER MIRROR 


- Unclip the door mirror trim, remove attach- 17682 
ing screws and detach door mirror. 





44-06-4 DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 44-06-4 


SS UIE 
REMOVAL AND INSTALLATION (Continued) 


SIDE DOORS (Continued) 9. Disconnect the door ajar switch and then... 

“ 10. Disconnect remote handle assembly (two 

6. Disconnect all electrical connectors. screws) and four rod panel retaining clips. 

7. Disconnect and remove the external door 11. Remove door latch (three screws) together 
handle (two screws) from the latch. 


with remote control assembly. 
8. Disconnect lock cylinder linkage from latch 


and remove retainer and lock cylinder. 










DOOR HANDLE 


LOCK CYLINDER 
LINKAGE 





DOOR 
LATCH 
SCREWS 


REMOTE 
CONTROL 
ASSEMBLY 









44-06-5 DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 44-06-5 





REMOVAL AND INSTALLATION (Continued) 







SIDE DOORS (Continued) 


12. Remove cowl side trim and dash lower insu- 
lating panel. Remove lower safety covering. 

13. Remove nuts and reinforcing plates from 
door hinge bolts and remove door. 







REMOVE DOOR 
HINGE BOLTS 









14. Remove one bolt retaining door check arm 
to body and two bolts retaining check arm 
to door. Remove door check arm. 





Installation 


1. Position door to upper and lower hinges 6. Install lock cylinder and external door handle. 
and Install retaining plates and nuts. Visu- 7. Install door ajar switch, latch and remote 
ally check door alignment before final control assembly. 


torque is applied to nuts. 


a 


. Attach door mirrors and trim. Reconnect 


2. Position door latch to body and install re- electrical connector for outside mirror. In- 
taining bolt. stall door trim panel and map pocket. 
3. Visually check the door alignment with ad- 9. Install power mirror switch. 


Jacent panels. If adjustment is needed, 
loosen pres latch et and loosen the 10. Install remote control handle and bezel. 


hinge nuts. Adjust door. 11. Install door grab handle, bezel, and window 
4, Connect electrical connectors. regulator handle (if equipped). 


5. Install lower safety covering, dash lower In- 
sulating panel and cow! side trim. 





DOOR HINGE 


Removal 


1. Using a suitable milling cutter, mill off 
welds at junction of door panel and hinge. 





MILL OFF 
WELDS N6422 











44-06-6 


DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 


44-06-6 





REMOVAL AND INSTALLATION (Continued) 


DOOR HINGE (Continued) 


2. Remove hinge from door panel with ham- 
mer and chisel. 


Installation 


1. Adjust new hinge to the contour of the 
milled welds on the door panel. 


REMOVE HINGE WITH 
HAMMER AND CHISEL 








HINGE 


Tao At sust HINGE 
TO CONTOUR OF 


MILLED WELDS 





2. Position hinge and weld to door panel. 


3. Prime and paint area around door panel and 
hinge. 








POSITION 
HINGE AND 
WELD TO 
DOOR PANEL 


N6424 


N6425 
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REMOVAL AND INSTALLATION (Continued) 








DOOR LATCH REMOTE CONTROL 


Removal 
1. Remove the screw attaching bezel, Slide 
the bezel forward to remove. 


2. Remove the screws attaching door grab 
handle and then remove the grab handle by 





sliding it over the remote handle assembly. BEZEL Name DOOR 
RETAINING GRAB 
SCREW HANDLE —Neais, 





3. Remove window regulator handle cover (if 
equipped) and attaching screw. Remove 
handle with bezel. 

4. Remove door trim panel and map pocket. 

5. Remove two screws attaching remote con- 
trol handle. Slide remote control downward 
to disengage it from its retaining lug. 












\ > Remore ROD PANEL f 
<— CONTROL RETAINING CLIPS / 
= HANDLE ~21S4/ X= _ls} / 
RETAINING ————_ 
SCREWS 
6. Disconnect remote lever operating rod and 
lock lever connecting rod. Remove remote 
control assembly from door. 











LOCK LEVER 
CONNECTING ROD 


REMOTE LEVER 
CONNECTING ROD 


LOCK LEVER CONNECTING ROD 






REMOTE LEVER 
CONNECTING ROD 


‘ I 
REMOTE 


‘CONTROL. 
ASSEMBLY 







Ne4z6 














44-06-8 


DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 
SE A 


REMOVAL AND INSTALLATION (Continued) 


44-06-8 





DOOR LATCH REMOTE CONTROL (Continued) 
Installation 


1. Insert remote control assembly into door 
and instal! connecting rods to lock lever 
and handle lever. Position handle in aper- 
ture and slide up to engage retaining lug. 

2. Align retaining holes in assembly with 
holes in door so that lock lever movement is 


not restricted. Install two attaching screws. 


3. Check that the door latch release function 
is correct. When the latch mechanism Is ful- 
ly engaged, it should not be in the partial re- 
lease position. 


4. Install watershield and door trim panel. 
. Replace door grab handle and bezel. 
}. Replace regulator handle. 


Qa 





DOOR OPENING WEATHERSTRIP 


Removal 


Pull weatherstrip off of weld flange around door 
opening. 


Installation 


Use arubber hammer to gently tap the weather- 
strip in place over the steel carriers. 


CAUTION: Do not use a metal hammer to tap 
the weatherstrip in place. The steel reinforced 
carrier could be damaged which may then 
cause water leaks. 











DOOR LOCK CYLINDER 


Removal 


1. Remove trim panel. Position watershield 
away from the access hole. 

2. Disconnect the lock cylinder linkage rod at 
the latch. 


3. Remove door lock cylinder retainer. Re- 
move lock cylinder from door. 


NOTE: All lock cylinders should be operated by 
one key; therefore, lock cylinders should be re- 
placed as a set or serviced to maintain a one 
key system. 









Lock 
Lock CYLINDER 
CYLINDER LINKAGE ROD 
Lock 
owner” 
RETAINER aD 


New 





Uk ee 
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REMOVAL AND INSTALLATION (Continued) 


DOOR LOCK CYLINDER (Continued) 
Installation 


3. Connect the linkage rod at the latch and se- 
cure to retention clip. 











1. Transfer lock cylinder linkage rod and 
gasket to a jack cylinder. o 4, Carefully position the watershield to the 
eA inner panel and install the trim panel. 
2, Position lock cylinder in the door. Install 
lock cylinder retainer. 








DOOR OUTSIDE HANDLE 


Removal 

1, Remove door trim panel and watershield. 3. Remove external handle. 

2. Disconnect door latch actuator rod from 4. To install, reverse steps 1 through 3. 
latch. 


EXTERNAL 
HANDLE 






DOOR LATCH 
ACTUATOR ROD 


eee 


HANDLE 
SCREWS 
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REMOVAL AND INSTALLATION (Continued) 


DOOR LOCK CYLINDER TUMBLERS 


LOCK SET 
Removal 6643505 


1. Remove door lock cylinder. 


2. Unclip barrel circlip and detach nylon lock 
lever. 
3. Remove lock cylinder return spring. 


4. Pry off the lock shutter cap with a pair of 
pliers and discard the cap. 


NYLON LOCK LEVER 





BARREL CIRCLIP 


N6429 


5. Insert key into lock and pull lock cylinder 
from its housing. Check that with the key in- \. HOUSING 
serted, all ten tumblers are flush with the 
diameter of the key barrel. Replace tumbler 
if it protrudes or sticks. 





6. Carefully remove key from cylinder and re- 
move shutter plate. 





HOLD TUMBLERS 
IN PLACE WITH 
FOREFINGER 








NOTE: When removing key from cylinder, 
use your forefinger and thumb to hold tum- 
blers in position. 
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REMOVAL AND INSTALLATION (Continued) 





DOOR LOCK CYLINDER TUMBLERS 
REMOVAL (Continued) HOUSING 


7. Carefully remove tumblers and springs 
from the housing keeping each tumbler in 
careful order. 











8. Clean and inspect tumblers, tumble springs QP 
and shutter plate for damage. Replace as o. 
necessary. a 
SHUTTER 
SPRINGS ———> >” YP PLATE 
ae: 
Neaa2 
NOTE SHOULDER ON 
TUMBLER IS PUSHING 
- AGAINST THE SPRING 
Installation 


1, Lightly lubricate lock cylinder. Install 
springs and then slide tumblers into posi- 
tion so that the shoulder on the tumbler 
Pushes against the spring. 


N6433 





2. Slide key into cylinder and check that all 
the tumblers are flush with the cylinder as 
shown. 








CHECK THAT TUMBLERS 
ARE FLUSH WITH CYLINDER 


N6434 





a4 
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REMOVAL AND INSTALLATION (Continued) 










DOOR LOCK CYLINDER TUMBLERS 


INSTALLATION (Continued) SPRING TANGS 












3. Slide cylinder into housing. Turn cylinder so 
that tumblers are visible along slot cut into 
housing. 

4. Install cylinder return spring making sure that 
the spring tangs are properly positioned. 


CYLINDER 
RETURN SPRING 





Ness 


5. Position nylon lock lever ensuring the tag on 
the lever is between the tangs of the spring. 
Install endclip and check to see if the plate 
and lever rotate. Withdraw key. 

6. Apply a generous coating of grease in the = 
shutter plate opening. (Ensure that the water itn aor ganic 

drainage slot in housing is not blocked with HOUSING 

grease.) Insert a new shutter plate. ea 


NOTE: The shutter plate will only fit one 
way. Make sure the tags on the shutter line mI 
up with the slots cut in the housing. i 













Nese 





7. Apply a generous coating of grease to the 
inside face of the shutter cap and install a 
new service cap on the lock cylinder. 

8. Bend back serrated teeth to secure cap. 

9. Wipe off any excess grease expelled from 
lock cap during assembly. 

10. Check the operation of the lock to make 
sure the key can be inserted and withdrawn 
without any tendency to bind. 















BEND BACK 
TEETH 
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REMOVAL AND INSTALLATION (Continued) 





DOOR AJAR SWITCH ‘SWITCH 


Removal and Installation 
1. Remove door trim panel. 


2. Pull switch to remove from door latch and 
disconnect multiplug. 


3. To install, reverse steps 1 and 2. 





Nese9 








CENTRAL LOCKING SWITCH 


Removal 






PULL SWITCH 


1. Remove door trim panel. FROM LOCK 


2. Remove door lock cylinder as detailed in 


this section. 
3. Disconnect central locking multiplug at base 
of door. 
4. Remove central locking switch from lock by 
removing two screws and pulling switch 6490 
from lock. 


Installation 


1. Install switch to lock and retain with two 2. Install lock to door and reconnect multiplug 
screws. Ensure slotted cut-out in switch at base of door. 
arm is engaged with lock arm, 3. Test operation of switch. 





CENTRAL LOCKING SOLENOID 


Removal 


1. Remove door trim panel. 
2. Remove door lock as detailed in this section. 


3. Remove two phillips head screws retaining 
solenoid to lock. Disconnect multiplug and 
remove solenoid. 











44-06-14 DOOR, HINGE, WEATHERSTRIP, LATCH AND LOCK 


44-06-14 





REMOVAL AND INSTALLATION (Continued) 











CENTRAL LOCKING SOLENOID (Continued) 


Installation 
1. Install solenoid to door lock and retain with 
two phillips head screws. 


2. Reconnect multiplug and reinstall door lock 
as detailed in this section. 


3. Check operation of solenoid. 








44-21-1 HOOD, HINGE AND LATCH 44-21-41 
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STRIKER 
ASSEMBLY \ oS } 







HAE 


ASSEMBLY 
RETAINING 


STEERING - 
COLUMN - 


HOOD LATCH 
RELEASE LEVER 








Nesag 





44-21-2 


HOOD, HINGE AND LATCH 


44-21-2 





DESCRIPTION 


The hood release lever is fixed to the underside 
of the steering column. The cable runs through 


the dash panel and around the engine compart- 
ment to the hood lock assembly. The hood can 





ADJUSTMENTS 






HOOD ALIGNMENT 


1. The hood can be adjusted fore-and-aft or 
the rear corners raised or lowered by 
loosening the hood-to-hinge attaching bolts 
and repositioning the hood. 

- 2. To adjust the hood side to side, loosen the 
hinge-to-cow! attaching bolts and reposi- 
tion the hinge as necessary. 


NOTE: Hood-to-hinge locations must be marked 
for reference before loosening bolts, as both 
up and down and fore and aft adjustments are 
affected. 





HOOD BUMPERS 


Hood bumpers, located on the top left and top 
right surface of the radiator support, can be ad- 
justed up-and-down to provide a level surface 
alignment of the front of hood panel with the 
front fenders. 


1. Adjust the bumpers on each side. of the 


radiator support to align the front sutface of 
the hood with front fenders. 












be supported in the full-up position by propping 
the hood open with the hood support rod. 











HOOD-TO-HINGE 
ATTACHING BOLTS 














nnaerocom 0, 
ATTACHING BOLTS & 





44-21-3 HOOD, HINGE AND LATCH 44-21-3 
SS 


ADJUSTMENTS (Continued) 





STRIKER 


The striker should be adjusted so that It en- 
gages fully in the hood latch when the hood is 


\ | HOOD STRIKER 
level with the fenders. Q ASSEMBLY 












AUXILIARY HOOD CATCH 


Check the engagement of the auxiliary hood 
catch by releasing the hood latch to the pop- 
open position and pull up on the hood assem- 
bly. The catch should prevent the hood from 
opening. If not, adjust the auxiliary hood catch 
by loosening the two bolts and adjusting the 
catch until it is in line with the latch. 





AUXILIARY. 


HOOD CATCH Nes? 


REMOVAL AND INSTALLATION 





HOOD LATCH CONTROL CABLE 


Removal 


1. From inside the vehicle, open the hood. 

2. Remove three retaining screws and detach 
cable shroud under the steering column. 
Remove one screw and detach latch release 
handle assembly from steering column. 


RETAINING 
SCREWS 





44-21-4 HOOD, HINGE AND LATCH 44-21-4 





REMOVAL AND INSTALLATION (Continued) 


HOOD LATCH CONTROL CABLE 
REMOVAL (Continued) 





3. Remove strap on heater duct. 








4. From inside engine compartment, remove 


three retaining screws from hood latch 
and remove latch through aperture in CABLE DASH PANEL 
crossmember. GROMMET 

5. From inside engine compartment, pull \ 
outer cable grommet from latch cable re- ¢; 


tainer and disengage cable bushing from 


latch release arm. LATCH RELEASE 


LEVER 








N6395 





6. Unclip cable from side of engine 
compartment. 








4421-5 


REMOVAL AND INSTALLATION (Continued) 


HOOD LATCH CONTROL CABLE (Continued) 


HOOD, HINGE AND LATCH 


44-21-5 





Installation 


1. From inside Passenger compartment, in- 
sert cable through hole in dash Panel and 
locate grommet into the hole. 

2. From inside engine compartment, feed 
cable into crossmember and install cable 
bush into hood latch lever and the cable 
grommet into cut-out in lever bracket. Rein- 
stall hood latch. 

3. Slot cable into clips on side of engine 
compartment. 


4. From inside Passenger compartment, posi- 
tion bracket to steering column and install 
retaining screw. 

. Restrap cable to heater duct ensuring the 

cable is clear of the clutch. 

Reinstall steering column shroud and at: 

tach the three retaining screws. 

7. Gheck the hood latch cable release opera- 

tion before closing the hood. 


a 


i 








HOOD 


Removal 
1. Protect the body with covers to prevent 
damage to the paint. 


2. Remove the two bolts attaching each hinge 
to the hood, taking care not to let the hood 
slip when the bolts are removed. 


3. Remove the hood from the vehicle. 


Installation 


1. Position the hood to the hood hinges and 
install the attaching bolts. Remove the 
body cover. 


2. If necessary, adjust height of bumper stops. 


3. Adjust auxiliary hood catch so it engages 
fully in the hood lock and the hood is level 
with the fenders. 






HINGE-TO- 
HOOD ATTACHING BOLTS 


7 Ne4oo 











44-21-6 


HOOD, HINGE AND LATCH 


44-21-6 





REMOVAL AND INSTALLATION (Continued) 





HOOD HINGE 


Removal 


1. Remove cowl top panel cover. 


2. Open the hood and cover the fenders and 
cowl top panel. 


3. Prop the hood in the open position and re- 
move two hood hinge-to-hood bolts. 


4. Remove two hinge-to-cowl bolts and re- 
move the hinge. 


Installation 
1. Position the hinge to cowl and install the 
two attaching bolts. 


2. Position the hinge to the hood and install 
the two attaching bolts. 


3. Adjust the hood. 
4. Reinstall cowl top panel cover. 


HOOD SUPPORT ROD 


Removal 


1. Open hood and temporarily support hood in 
Open position with something other than 
the support rod. 


2. Remove support rod from stored position. 


3. Remove support rod from grommet in sup- 
port rod mounting bracket. 


Installation 


1. Insert support rod through grommet in sup- 
port rod mounting bracket. 

2. Store hood support in the stored position 
and remove temporary support. 





HOOD HINGE-TO-HOOD 
ATTACHING BOLTS 


HOOD HINGE: 
TO.COWL ATTACHING) 
BOLTS 





GROMMET 





BRACKET 





44-21-7 HOOD, HINGE AND LATCH 44-21-7 


REMOVAL AND INSTALLATION (Continued) 





HOOD LATCH 
RETAINING 
‘SCREWS 








Removal 


1. Remove the three latch attaching screws 
and remove the latch assembly from 
crossmember. 





HOOD LATCH 
16916 NB406 


2. Disengage cable away from the hood latch 
assembly, 


Installation 


1. Position the hood latch control cable to the 
latch assembly and install the cable. 

2. Position the latch assembly to the vehicle 
and install the three attaching screws. 








STRIKER 





Remov. 
emoval | HOOD STRIKER 


Remove lock striker and safety catch by remov- ASSEMBLY 


ing two bolts. 


Installation 
ri : . 16K689 
1. Reinstall lock striker. Adjust lock striker so 


that it engages fully in the hood lock and 
the hood is level with the fenders. Tighten 


bolts to 8.5-11.5 N-m (6.3-8.5 Ib-ft). Neae2 


2. If necessary, adjust height of hood bump 
stops. 








44-41-1 


Liftgate Door, Latch, Lock and Weatherstrip 


1 
eens 
rr 





SECTION 44-41 Liftgate Door, Latch, Lock and 
Weatherstrip 
a 











SUBJECT PAGE 
ADJUSTMENTS 
Liftgate Latch Striker Plate + 44-44-2 
Liftgate Up-and-Down, Side-to-Side . + 44-41-2 
DESCRIPTION » 4444-1 
REMOVAL AND INSTALLATION 
Gas Spring ..... = 44-41-4 
Liftgate Assembly 44-41-4 





SUBJECT PAGE 


REMOVAL AND INSTALLATION (Cont'd.) 
Liftgate Central Locking Solenoid . 
Liftgate Latch and Lock Barrel 
Liftgate Weatherstrip ... 
Remote Liftgate Release 

Equipped) .. 












DESCRIPTION 





The liftgate assembly pivots on two hinges assisted 
by two gas springs. The hinge retaining nuts are 
accessible through two openings in the molded 
headlinings that are concealed behind the molded 
covers, The hinges are welded to the liftgate 


LIFTGATE 
6140010 


1987 AND EARLIER MODELS. 








'f equipped with a remote littgate release solenoid, a | 
switch mounted in the center console actuates a 
solenoid which is an integral part of the luggage 
compartment latch assembly. A new liftgate 
incorporating larger glass is used on 1988 models. 


HIGH MOUNT 
BRAKELAMP 


1988 MODELS 


Net01-A 








REV. 08/87 


44-41-2 


ADJUSTMENTS 


= 








Liftgate Up-and-Down, Side-to-Side 


The liftgate can be adjusted up and down or side to 
side by loosening the header roof frame attaching 
bolt and washer. The liftgate can be adjusted 
upwards by shimming the hinges at the header roof 
frame. The liftgate should be adjusted for an even 
parallel fit with liftgate openings and surrounding 
panels. 


1. 


2. 
3. 


4. 








Liftgate Latch Striker Plate 


The liftgate striker can be adjusted up or down to 
adjust the liftgate fit relative to surrounding panels. 


Ay 
2. 





REMOVAL AND INSTALLATION 





Liftgate Latch and Lock Barrel 
Removal 
at 


Remove molded covers from headlining to gain 
access to the hinge retaining nuts. 


Adjust the hinge(s) as necessary. 


Seal the hinge to body with clear silicone sealer 
DZAZ-19562-A, or equivalent. 


Install molded covers back into headlining 
opening. 


Clean the latch jaws and striker. 


Loosen the three bolts and washer assemblies 
attaching the striker plate to the rear body 
panel. 


Move the plate up and down as necessary. 
Tighten bolts to 9 to 11 N-m (6.5 to 8 lb-ft). 


Open the liftgate assembly and remove liftgate 
trim panel. 


Remove the lock barrel retaining clip and 
remove the lock barrel 


Remove the two bolts retaining the support 
bracket and remove the support bracket. 


Remove the four hex screws retaining the latch 
assembly and remove the latch assembly. 





Liftgate Door, Latch, Lock and Weatherstrip 








SUPPORT 


BRACKET >> a 





D4 LOCK BARREL 
y LATCH ASSEMBLY 
HEX SCREWS Ne364 
Installation 


1. Position the latch assembly in the liftgate and 
retain with four hex screws tightened to 9 to 11 
N-m (6.5 to 8 lb-ft). 


2. Install the support bracket and retain with two 
bolts. 


3. Insert the door lock barrel through the opening 
in the liftgate. Retain the door lock barrel with 
the retaining clip. 


4, Reinstall the liftgate trim panel. 








Remote Liftgate Release Solenoid (If 
Equipped) 
Removal 


1. Remove the liftgate latch as detailed in the 
preceding procedure. 


2, Remove the two retaining screws securing the | 
solenoid to the latch assembly. Disconnect the 
connecting rod. Remove the solenoid. 


Installation 
1, Position the solenoid to the latch assembly. 


2. Connect the connecting rod from the solenoid 
operating crank to the latch. Attach the 
solenoid to the latch assembly with the two 
retaining screws. Tighten screws to 1 to 1.5 
N-m (0.7 to 1 Ib-ft). 











REV, 08/87 


44-41-3 Liftgate Door, Latch, Lock and Weatherstrip 


REMOVAL AND INSTALLATION (Continued) 








Liftgate Central Locking Solenoid 


Removal 

1. Open the liftgate and remove the liftgate trim 3. Remove the clip from the operating rod and 
panels. detach rod. 

2. Disconnect the wiring harness connection and 4. Remove the two screws retaining solenoid to 
ground wire from the wiring harness at the housing and remove solenoid. 
liftgate. 






HOUSING 
RETAINING 


SCREWS 








cup & 
OPERATING 
CONNECTING 
ROD TO 
LOCK BARREL 
installation 
1. Position the solenoid to the housing and install 3, Reconnect the wiring harness and test the 
the two screws, operation of the system. 
2. Attach the housing to the latch and install the 4. Install the liftgate trim panel and close the 
clip and operating rods. liftgate. 











REV, 08/87 


44-41-4 


REMOVAL AND INSTALLATION (Continued) 


Liftgate Door, Latch, Lock and Weatherstrip 


4441-4 





Gas Spring 
Removal 


1. Open the liftgate and support the liftgate in the 
raised position with a prop. 


2. Insert small lever underneath the spring clip, 
and raise the clip about 5mm. 


3, Pull the gas spring gently from the pivot. 


4, Repeat steps 2 and 3 for the gas spring on the 
other side of the vehicle. 


SPRING CLIP 





GROOVE 





‘SPRING CLIP 


N6371-B 


Installation 


1. Locate the socket over the pivot and push the 
gas spring into place. 


2. Check that the gas spring is seated properly. 
3. Remove the prop and close the liftgate. 








Liftgate Assembly 
Removal 


1. Open the liftgate and disconnect all electrical 
connections to the liftgate. 


2. Release loom grommets. Connect drawstring 
to looms/pipes and pull the drawstring through 
the liftgate. 








3. Support the liftgate with props and remove both 
gas springs from the liftgate. Refer to above 
removal procedure. 


6372 











4. Remove molded covers from headlining to gain 
access to hinge retaining nuts. 


5. Remove the securing nuts and washer-plate 
from each hinge and remove the liftgate. 






ee 
LIFTGATE HINGE 
TO BODY 


Installation 


1. Position the liftgate hinge studs and install the 
securing nuts and washer-plate. Support the 
liftgate with props. 

2. Reconnect the gas springs. Attach drawstring 


to looms/pipes and pull the drawstring through 
the liftgate. 


3. Reinstall grommets to the liftgate. 


4. Reconnect all electrical connections and adjust 
the liftgate as necessary. 
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44-41-5 Liftgate Door, Latch, Lock and Weatherstrip 


REMOVAL AND INSTALLATION (Continued) 


Liftgate Weatherstrip 


The weatherstrip is mechanically retained. No 
adhesive is required for retention. 











N7261 


44-41-5 
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INSTRUMENT PANEL PAD 45-61 


REMOVAL ANDINSTALLATION .........- 1 








45-03-1 





REMOVAL AND INSTALLATION 


Door Trim Panels 
Door Trim Panel Insert . 
Center Pillar Trim Panel .. 


Center Pillar Trim Panel Insert. . 





INTERIOR TRIM PANELS. 


SECTION 45-03 INTERIOR TRIM PANELS 








aaon 


CONTENTS 


Quarter Trim Panel . 
Cowl Trim Panel ... 
Liftgate Trim Panel . . . 
Rear Quarter Trim Panel 
A-Pillar Trim Panel 









45-03-4 








REMOVAL AND INSTALLATION 





DOOR TRIM PANELS 


Removal 


1. Remove power mirror switch from driver 
door trim panel by depressing spring re- 
tainer. Disconnect electrical connector. 
(Driver's Door Only) 









\ 


Zz \ 
ELECTRICAL NC 
CONNECTOR 





2, Remove remote contro! handle bezel 
assembly. 





SHROUD 





REMOTE 
CONTROL 
HANDLE 








45:03:2° INTERIOR TRIM PANELS 45-03-2 





REMOVAL AND INSTALLATION (Continued) 


DOOR TRIM PANELS REMOVAL (Continued) eer 
‘ RETAINING 
3. Remove the two retaining screws to the —_scRews 


map stowage pocket. Remove the map of Je 
stowage pocket. ee 








4. Using the fabricated tool shown, carefully 
detach the four trim retaining clips along 
the bottom edge of the trim panel. 





——— 178 mm (7 in) ————= 


12 | 5mm 
as mm 3mm (012i) gain 
1mm 
(0.04 in) 13mm 10 RAD 
49 mm (0.5 In) 
s (1.0 In) 
(0.5 in) : 25 mm 








5. To remove the trim from the door, run 
fingers beneath the side of the trim board. 
Pull gently at the locations of the side trim 
push pin retainers. The curved end of the 
tool can be used for additional leverage in 
the retainer area If necessary. 


6. Continue to run fingers around the edge of 
the trim until all the clips are released. If 
any clip requires excessive force to remove, 
Insert a sharp chisel behind the trim to cut 











the head from the clip. — 
Installation 3 2. Reinstall the map pocket assembly with the 
three retaining lugs, two screws and one 


4. Check the condition of tho trim retainers clip. 
and replace if damaged. Align retainers 
with apertures in the door inner panel. Push 
in to secure. 


3. Reinstall remote contro! handle bezel 
assembly shroud. 

4. On the driver's door, reconnect the power 
mirror switch and snap in to door. 





45-03-3 INTERIOR TRIM PANELS 


REMOVAL AND INSTALLATION (Continued) 


DOOR TRIM PANEL INSERT 


Removal 
1. Remove door trim panel as detalled above. 


2. Remove polyurethane pad covering back of 
door trim panel. 


3. Pry out nine clips retaining door trim panel 
insert with a screwdriver. 


4. Remove door trim panel Insert. 


Installation 


1. Install door trim panel insert over door trim 
panel. 

2. Install the nine retaining clips by pressing 
the clips in with a screwdriver. 

3. Reinstall polyurethane pad covering back 
of door trim panel. 

4, Install door trim panel as detailed above. 





iy —— ¢ 








45-03-4 INTERIOR TRIM PANELS 45-03-4 


Se aU EEE En En 


REMOVAL AND INSTALLATION (Continued) 























CENTER PILLAR TRIM PANEL 


Removal 


4. Remove the shoulder belt upper pivot and 
its moulding. 





SHOULDER 
BELT 
UPPER 
PIVOT 


. Remove upper center pillar trim panel. 
. Slide front seat fully forward. 


4, Pull rear seat cushion forward and fold 
down rear seat back. 

5. Carefully bend back lower rear seat bolster 
fixing tangs. Unhook bolster assembly from 
upper fixings in parcel shelf. 


oe 






PARCEL SHELF 
UPPER FIXINGS. 


REAR SEAT 
BOLSTER 
FIXING TANGS. 








6. Remove three screws retaining center piliar 
lower trim panel. 


CENTER 
PILLAR 
LOWER 
TRIM 
PANEL 






45:03-5 INTERIOR TRIM PANELS 4503-5 





REMOVAL AND INSTALLATION (Continued) 





CENTER PILLAR TRIM PANEL (Continued) 


7. To remove the trim from the center pillar, 
tun fingers beneath the side of the trim 
board. Pull gently at the locations of the 
center pillar push pin retainers. The curved 
end of the tool shown on 45-03-02 can be 
used for additional leverage in the retainer 
area if necessary. 


8. Continue to run fingers around the edge of PUSH PIN 
the trim until all the retainers are released RETAINERS 
and remove the center pillar trim panel. 









Installation 2. Reverse steps 1 through 6 of the removal 


dure. 
1. Check the condition of the trim retainers Poe 


and replace if damaged. Align retainers 
with apertures in the center pillar inner pad. 
Push in to secure. 








CENTER PILLAR TRIM PANEL INSERT 


Removal 
4. Remove center pillar trim panel as detailed 
above. 
2. Pry out six clips retaining center pillar trim 
panel insert. 


3. Remove center pillar trim panel insert, 
4. To install, reverse steps 1 through 3. 





Installation 
1. Install center pillar trim panel insert over 
center pillar trim panel. 


2. Install the six retaining clips by pressing 
the clips in with a screwdriver. 


3. Reinstall center pillar trim panel as detailed 
above. 











45-03-6 INTERIOR TRIM PANELS. 45-03-6 





REMOVAL AND INSTALLATION (Continued) 





QUARTER TRIM PANEL 
Removal 


1. Fold down rear seat back. 


2. Carefully bend back lower rear seat bolster 
fixing tangs. Unhook bolster assembly from 
upper fixing in parcel shelf. 










PARCEL SHELF 
UPPER FIXINGS 


REAR SEAT 
BOLSTER 
FIXING TANGS: 


Ra270 





3. Remove rear parcel shelf. 


4. Remove nine screws retaining rear parcel — 
shelf bracket. Remove two bolts retaining 6 
rear seat latch assembly to wheel arch. Re- 
move rear parcel shelf bracket. 


5. Remove two bolts retaining rear seat latch 
assembly to wheel arch. 


BOLTS 
RETAINING. 
REAR SEAT 
LATCH 





Ra27t 





6. Remove rear parcel shelf bracket. 


7. Remove five screws and detach quarter trim 
panel. 





45-03-7 


INTERIOR TRIM PANELS 45-03-7 


ne UE UUEE EEE EEE EERE 


REMOVAL AND INSTALLATION (Continued) 





QUARTER TRIM PANEL (Continued) 


Installation 


1. Position quarter trim panel and install five 
retaining screws. 

2. Install rear parcel shelf bracket and install 
nine retaining screws. Install two bolts 
retaining rear seat latch assembly to wheel 
arch. 


3. Install rear parcel shelf. 

4. Install upper hook of rear seat bolster into 
parcel shelf bracket. Align bolster and bend 
lower fixing tangs over hooks to secure. 


5. Fold up rear seat back. Check operation of 
rear seat catch. 








COWL TRIM PANEL 


Removal 
1, Remove the insulation panel from below 
the instrument panel. 


2. Remove the cowl side trim panel attaching 
screws, 





3. Pull the cow! side trim panel away from the 
body, disconnect the courtesy lamp wires 
and remove the panel. 


Installation 
4. Reverse removal procedures. 





SCREWS 4488 






WIRING 
CONNECTOR 








45-038 INTERIOR TRIM PANELS 45-03-8 





REMOVAL AND INSTALLATION (Continued) 





LIFTGATE TRIM PANEL 


CLIP LOCATIONS 


Removal 


1. Remove ten clips from liftgate trim panel. 





naa7s 


2. Pull liftgate trim panel away from liftgate. eS ee 











LIFTGATE \ 
TRIM PANEL \ 


Ky 
LIFTGATE TRIM As, 
PANEL CLIP LOCATIONS A AUETGATE TRIM 
=—— en ==PANEL CLIP LOCATIONS 
Installation - = — 


= ve tee 
Be aaah 
1. Reverse removal procedures. Z 














REAR QUARTER TRIM PANEL 
Removal 


BOLSTER 
1. Lower the rear seat backs and remove the 
luggage compartment carpeting. . A 


2. Push the rear seat back upward into posi- 
tion and pull the seat cushion forward. 


3. At the bottom of the seat bolster, bend the 
retaining tabs upward. 


RETAINING 


NS, v2403-A 











45-03-9 
REMOVAL AND INSTALLATION (Continued) 


REAR QUARTER TRIM PANEL (Continued) 
4. Push upward on the bolster to disengage 
the upper retainer and remove the bolster. 


5. Remove three upper rear quarter trim panel 
attaching screws. 


INTERIOR TRIM PANELS 


45-03-9 










UPPER REAR 
QUARTER 
TRIM PANEL 





ATTACHING 
‘SCREWS 





6. Remove the shock tower trim panel. 









/ TRIM 


ae oe ae COVER 
=! ATTACHING 


SCREWS 


v2497-A 





45-03-10 INTERIOR TRIM PANELS 45-03-10 





REMOVAL AND INSTALLATION (Continued) 











REAR QUARTER TRIM PANEL (Continued) 


7. Remove the seat latch link retaining pin. 





8. Remove six upper rear quarter trim panel 
attaching screws. 


9. Remove the lower rear quarter trim panel 
push retainer. 


10. Remove the lower rear quarter trim panel. 





TRIM PANEL 


ATTACHING SCREWS Vz496-A 





Installation . Install the three upper rear quarter trim 


1. Install the lower rear trim panel. Make sure panel attaching screws. 


the upper edge of the panel is positioned . Position the seat bolster, push inward at 
under the upper rear quarter trim panel. the top and reach behind the trim panel 
with a screwdriver to snap the retainer into 


. Install the lower rear quarter trim panel position. 


push retainers. 
. Push inward on the lower end of the bolster 


. Install the six upper rear quarter trim panel and bend the retaining tabs downward. 


attaching screws. 
. Position the rear seat cushion and position 


. Position the seat back latch link and install the rear seat back down. 


the retaining pin. 


10. Install the luggage compartment carpeting. 


. Install the shock tower cover. 





45-03-11 INTERIOR TRIM PANELS 45-03-11 





REMOVAL AND INSTALLATION (Continued) 





A-PILLAR TRIM PANEL 






Removal and Installation 


1. Remove the two retaining screws. Remove 
the trim panel. 


A PILLAR 


vaz01 





2. Position the A-pillar trim panel and install 
the two retaining screws. 





45-21-1 PACKAGE TRAY 45-21-14 


aR ae 


CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION 





DESCRIPTION 


The rear parcel tray is located between the rear 
seatback and the liftgate window. A small stor- 
age area is built into the parcel tray on the right- 
hand side. 





REMOVAL AND INSTALLATION 





REAR PARCEL TRAY 
RETAINING 
Removal CORDS 
1. Unhook retaining cord from the buttons on 
the liftgate. 





45-21-2 PACKAGE TRAY 45-21-2 





REMOVAL AND INSTALLATION (Continued) 


REAR PARCEL TRAY REMOVAL (Continued) 


2. Pull the parcel tray toward the rear of the 
vehicle to clear the lockpins and lift the 
parcel tray for removal. 


RETAINER 
Installation 


4. To install, reverse removal steps 1 and 2. 








45-26-1 CARPETS AND FLOOR MATS 45-26-1 


SECTION 45-26 CARPETS AND 
TRI US 


CONTENTS 









REMOVAL ANDINSTALLATION .......... 


REMOVAL AND INSTALLATION 


















CARPETS 


Removal 


. Remove both front seats. 


2. Remove floor console. SCREW 
3. Remove cow! side trim panels. Refer to Sec- 

tion 45-03. 
4. Remove screw from upper “B” pillar trim 


panel and move panel to gain access to two 
screws retaining upper edge of lower “B” 
pillar trim panel. Remove two lower “B” 
pillar screws and detach lower “B” pillar 
trim panel. 


5. Pull out and push back carpet. Remove two 
push pins. 

SCUFF PLATE 

6. Remove two screws from each scuff plate 


and remove souff plates. 
N6410 





45-26-2 CARPETS AND FLOOR MATS 


45-26-2 





REMOVAL AND INSTALLATION (Continued) 





CARPETS (Continued) 


7. Remove rear seat cushions. 


8. Remove front seat belt adjuster bar. Refer 
to Section 41-50. 


9. Remove carpet retaining tangs on under- 
dash cover panel and lift out carpet 
assembly. 


SEAT BELT 
ADJUSTER BAR 








RETAINING TANGS 








Installation 










1. Position carpet into vehicle. Install under- 
dash cover panel. Install four fixing tangs 
through hole in front face of carpet and 
bend tangs over to properly seat them. 


2. Install seat belts and seat belt outboard 
retainers. 


screws. 


. Install floor console. 
. Install front seats. 
. Install cowl side trim panels. 


3. Install rear seat cushions. 


4. Install scuff plates and their two retaining 


Nasi2 





45-31-1 FLOOR CONSOLE 45-34-41 


SSMU CSR ee 


CONTENTS 


DESCRIPTION 


REMOVAL AND INSTALLATION - 








DESCRIPTION 





The floor console assembly incorporates a rear 
storage compartment with a hinged lid that can 
be used for storing cassettes. When closed, the 
storage compartment lid serves as an armrest. 
The console shrouds the parking brake and 
transmission control levers. Switches for power 
window operation (if equipped) are also 
mounted on the console. 





REMOVAL AND INSTALLATION 


FLOOR CONSOLE 


Removal 


1, Remove three screws retaining the front sec- 
tion to the console base. Disconnect the 
power window switch and remove the sec- 


tion. It may be necessary to pinch console at 
the “arrows” indicated to dislodge internal 
tangs. 


FLOOR CONSOLE SECTION 








45-31-2 FLOOR CONSOLE 45-31-2 
ae 


REMOVAL AND INSTALLATION (Continued) 







FLOOR CONSOLE (Continued) 








2, Remove tive screws retaining the storage 
compartment to the console base. Discon- 
nect the cigarette lighter wires and remove 
the storage compartment. 


STORAGE 
; ‘ ‘COMPARTMENT 


CIGARETTE 
LIGHTER: 


CONSOLE BASE 


4230 


3. Remove six screws from console base and 
temove assembly. 





45-31-3 FLOOR CONSOLE 45-31-3 
el 


REMOVAL AND INSTALLATION (Continued) 


FLOOR CONSOLE (Continued) 


Installation 
2. Position storage compartment and recon- 
4. Position console base and install six retain- nect cigarette wires. Install five retaining 
ing screws. screws. 


SLOW POWER 








CONSOLE BASE 


Raz32 


3. Position front section onto console base and 
install power window switches (if equipped) 
and Install three screws retaining section to 
console base. : 





45-41-1 





DESCRIPTION .......- 


REMOVAL AND INSTALLATION 
Sun Visor with Lamp . 


Headlining 


6151916 


SECTION 45-41 HEADLINING 


CONTENTS 





45-41-1 

















RETAINING 
CLIPS, 


47 7 PASSENGER 
LY vf ASSIST 
HANDLE 


MOONROOF 


MOONROOF 
HEADLINING 
RETAINER 


DESCRIPTION 


The vehicle is equipped with aone-piece molding 
headlining. The molding is retained by the sun 
visor fixings, passenger assist handles, con- 
cealed screws, and the quarter turn fasteners. 


Sun visors, passenger assist handles, and 
quarter turn fasteners in the rear header at the 


| 


SUN VISOR 
CLIP 








| lee 
| SCREWS 
AT DRIVER DOOR 


(( 





SUN VISOR 
PIVOT 





upper driver door and liftgate locations must be 
removed to remove the headlining. In addition, if 
the vehicle is equipped with a sliding roof, it must 
be removed. The headlining folds around the slid- 
ing roof aperture flange and is held in place witha 
molding which must also be removed, 








45-41-2 HEADLINING 45-41-2 





REMOVAL AND INSTALLATION 





SUN VISOR WITH LAMP 


Removal 


4. Remove attaching screws. 
















ELECTRICAL 
CONNECTOR 


2. Disconnect vanity mirror electrical connector. 
3. Disengage sun visor from clip. 


Installation 


1. Reconnect electrical connector. 
2. Insert sun visor into clip. 
Install attact 





HEADLINING 
Removal | 
4, Remove sliding roof, if applicable. Mus | 
2. Remove sun visorsand retaining brackets. C7 ay fda = 
3. Loosen and remove upper screws of A, B Ss = pe SD 
and C pillar trims. Qe ea — 
4, Remove passenger assist handles. First re- = 
move the cover by prying it off with your fin- | > 
ger. Then remove the two retaining screws ID 
on the handle. 


5. Remove two screws at driver upper door. | 


6. Remove two quarter turn fasteners from 
fastener apertures in rear header area and 
lower headlining. Remove headlining from 
vehicle through liftgate opening. 


R427 





45-41-3 HEADLINING 45-41-3 
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REMOVAL AND INSTALLATION (Continued) 


HEADLINING (Continued) 


Installation 


1. Insert headlining into vehicle through liftgate. 
2. Position headlining and retain by reinstall- 
ing quarter turn fasteners into rear fastener 
apertures. 
. Reinstall sun visors. Reconnect vanity mirror 
electrical connector. 
. Install passenger assist handles and screws 
at upper driver door location. 


. Install and tighten upper screws of A, B and C 
pillar trims. 


. Reinstall sliding roof, if so equipped. 








45-61-1 INSTRUMENT PANEL PAD 45-61-1 
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CONTENTS 


REMOVAL AND INSTALLATION 





REMOVAL AND INSTALLATION 











INSTRUMENT PANEL PAD 


Removal 






1. Remove cow! side trim panel attaching 
screws. Pull the cowl side trim panel away 
from the body, disconnect the courtesy 
light wires and remove the panel. 















‘COWL SIDE 
—, TRIM PANEL 


"ATTACHING 
se SCREWS Reve 





2. Remove upper steering column shroud. 
3. Remove lower steering column shroud. 


4. Remove five screws and detach driver's 
side lower instrument panel pad. Discon- 
nect speaker wires and remove driver’s side 
lower instrument panel. 


LOWER INSTRUMENT 
PANEL PAD 








45-61-2 


REMOVAL AND INSTALLATION (Continued) 


































INSTRUMENT PANEL PAD REMOVAL 
(Continued) 


5. Remove center console to allow access to 
passenger side lower instrument panel pad 
retaining screws. 


6. Pull off the combination fan/air condition- 
ing rotary switch and bezel. 


7. Remove eight screws retaining passenger 
side instrument panel. Disconnect speaker 
wires, glove box lamp, ash tray lamp, blower 
switch harness connecter, cigarette lighter, 
and radio connections. Remove passenger 
side lower instrument panel. 


8. Remove instrument cluster bezel and in- 
strument cluster. Refer to Section 33-50. 


9. Remove auxiliary warning system fascia 
and clock/trip computer. Refer to Section 
33-92. Remove graphic information module 
and electrical connector. 


10. Remove three screws retaining heater con- 
trols to instrument panel pad. 

11. Detach auxiliary warning harness connec- 
tor from pad. 


12. Remove fog lamp, and heated rear window 
switches by prying from the bottom rear 
wiper/washer of the switch with a flat blad- 
ed screwdriver and disconnecting the har- 

ness connectors. 





INSTRUMENT PANEL PAD 





45-61-2 


AUXILIARY 
WARNING 
UGHT 
FASCIA 





FOG LAMP, 
REAR WIPER 
& HEATED REAR 
‘WINDOW SWITCHES 
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REMOVAL AND INSTALLATION (Continued) 














INSTRUMENT PANEL PAD REMOVAL 
(Continued) 


13. Remove five screws retaining upper Instru- 
ment panel. 


SCREW LOCATIONS 





14. Detach all heater/air conditioning vent hoses. 
Remove upper instrument panel. 







Installation 


Reverse removal procedures. 
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TILT/SLIDE MOONROOF 46-11 





DESCRIPTION 2 REMOVAL AND INSTALLATION 

ADJUSTMENTS. 3 Tilt/Slide Moonroof.........----- see 3 
Outer Sliding Roof Panel . 5 
Weatherstrip ... i 5 
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TILT/SLIDE MOONROOF 
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CONTENTS 

Page 
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ADJUSTMENTS.........-..:eceeeeeeeee 3 

REMOVAL AND INSTALLATION 
TiltiSlide Moonroof..............5.e es 3 
Outer Sliding Roof Panel .............+ 5 
Weatherstrip ........ 0. cece eee ee eee 5 
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46-11-2 


TILT/SLIDE MOONROOF 


46-11-2 


Se nn LEE ERR 


DESCRIPTION 


The tilt/slide moonroof includes both slide and The glass panel itself is made of palladium- 


tilt functions. The handle is designed to allow 
continuous operation between the slide and tilt 
positions. The handle is splined to a shaft and 
pinion that drive two flexible cables, Each 
cable is attached to a slide that moves on the 
guide rails. The left and right slides are at- 
tached by mounting brackets to the rear of the 
sliding panel. Front guides attached to the 
front of the sliding panel slide on the left and 
tight guide rails, respectively. The handle is 
operated by pulling it down from its stowed 
position and turning counterclockwise to open, 
and clockwise to close. The back edge of the 
moonroof may also be tilted upward by crank- 
ing the handle one turn clockwise beyond the 
closed position. 





coated glass, which allows additional light into 
the vehicle interior with the moonroof closed, 
while providing a degree of screening against 
direct sunlight. A sliding slatted sunblind panel 
is also fitted immediately below the glass panel 
to allow the area of roof panel exposed to be 
adjusted at will. The combined effect of these 
features gives a high degree of control over in- 
terior environment. Drain tubes located in the 
four corners of the moonroof frame carry sur- 
plus water away via the “A” (windshield) pillars 
and “C” (rear) pillars. 


If wind noise and/or waterleaks are to be avoided, 
it is important that the moonroof be properly 
adjusted. 







RETAINING v 


MOUNTING 
GUIDE BRACKET 
RAIL 


R63S1 


See ee 





46-11-3 TILT/SLIDE MOONROOF 46-11-3 





ADJUSTMENTS 


NOTE: In all operations involving the removal 
and installation of the tilt/slide moonroof, be 
sure to handle the mechanism with care to 
avoid damage to the surrounding paintwork 
and trim. 


4. Open and close the moonroof from the tilted 
position. It should not stick or bind during 
operation. If binding occurs, check the align- 
ment of the moonroof panel relative to the 
roofline and adjust as follows: 

2. Remove the three screws holding the lower 
frame to the glass. Slide the lower frame \. } 
into the roof. Nese 








REAR 
3. If the front requires adjustment, loosen the CENTER SCREW 
front and center screws. Adjust the height SCREW 
of the moonroof panel flush to 2mm below 
the roof line and tighten the retaining screws. 


. If the rear requires adjustment, loosen the 
rear and center retaining screws. Adjust the 
height of the moonroof panel flush to 2mm. 
above the roof line and tighten the retaining 
screws. 


5. Slide the lower frame forward and install 
the three retaining screws that hold the 
lower frame to the glass. 












cS 








REMOVAL AND INSTALLATION 


TILT/SLIDE MOONROOF ASSEMBLY 


Removal 


1. Turn the sliding roof handle counterclock- 
wise until the sunroof is entirely open. Re- 
move the screw holding the handle and 
detach the handle and washer. 


WASHER 


) — HANDLE 





46-11-4 TILT/SLIDE MOONROOF 


46-11-4 





REMOVAL AND INSTALLATION (Continued) 





TILTISLIDE MOONROOF ASSEMBLY 
REMOVAL (Continued) 


2. Remove the four screws on each side and 
the four screws in the center holding the 
moonroof gear to the roof tray. 


CENTER SCREWS 








3. Raise the front of the assembly and carefully 
pull the moonroof assembly from the front of 
the moonroof opening. 


Installation 


1, Insert the assembly into the opening in the 
car roof. Be sure the guide rails are fit into 
their locating brackets. 





2. Install the four screws on each side and in the 
center that hold the sliding gear to the tray. 

3, Install the handle and adjust the moonroof 
as necessary. 











LOCATING 
BRACKET 


6357 
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REMOVAL AND INSTALLATION (Continued) 








OUTER SLIDING ROOF PANEL 


Removal 


1. Pull the sunblind into the open position. 
Remove the three screws connecting the 
lower frame of the moonroof to glass. 





2. Remove the three screws and clips on each 
side connecting the moonroof gear to glass. 

3. Push the glass out to the exterior side of 
the roof opening. 





Nese 
















Installation 

1. Install the glass into the roof opening. In- 3. Insert clips through the brackets on the 
stall the three screws on each side of the glass frame; then install the three screws 
roof gear. into the clipe in the order 1, 2, & 3, as 


2. Adjust the glass as necessary. shown. 








WEATHERSTRIP 


Removal 


Pull off the weatherstrip from the flange on the 
outer edge of the moonroof. 


Installation 


Install the weatherstrip onto the moonroof 
flange. 
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SECTION 47-10 Body 
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DESCRIPTION REMOVAL AND INSTALLATION (Cont'd) 









Body Structure .. 4 

Bodyside Moulding .. 4 

Bumper Assemblies an 47-10-5 

Cow! Top Grille ... 47-10-4 

Grille Opening Panel . 1 A7-10-4 
REMOVAL AND INSTALLATION 

Bodyside Moulding ..............0eeseeeee 47-10-9 


2 47-1025 
47-10-6 
« 47-10-10 
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47-10-8 
«+ 47-10-9 


Bumpers 
Cow! Top Grille 
Grille Opening Panel . 
Littgate Spoller—1987 
Liftgate Spoller—1988 Models 
Wheel Lip Moulding 













DESCRIPTION 





Body Structure 


NOTE: For diagnosis of cowl area water leaks, refer 
to Section 36-01 of this manual. 


Construction 


e The simplified body construction of the XR4Ti 
uses about 14 percent HSLA steel and a high 
percentage of rephosphorized steel. When 
weiding on a Merkur, it is important to be sure to 
use MIG wire meeting the American Welding 
Society Standards AWS-E-70S-6. 





Door Hinges 


e Merkur door hinges are welded to the door and 
bolted to the body. The service replacement door 
comes with hinges attached. Hinge pins are a 
separate service item. Old pins should not be 
used when replacing the door. 


Fenders 


« Like other European cars, Merkur's front fenders 
are welded on. | 
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47-10-2 Body 47-10-2 





DESCRIPTION (Continued) 





Dimensions 


TOP VIEW 













































































aes 


1. ALL DIMENSIONS ARE IN MM. 

2. TOLERANCE IS AT + 3 MM EXCEPT WHERE IS = OMM. 

3. ALL DIMENSIONS ARE X, Y, 2—NOT TRUE LENGTH. 

4. SYMMETRICAL DIMENSIONS ARE SHOWN ON ONE SIDE OF C/L ONLY. 

5. CORRESPONDING SYMMETRICAL POINTS MARKED * MUST BE SAME HEIGHT WITHIN 3 MM AND 
EQUAL DISTANCE FOREJAFT WITHIN 3 MM. 


N7552-A 
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47-10-3 Body 47-10-3 
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DESCRIPTION (Continued) 










SHOULDER HARNESS HATCH OPENING 
ANCHOR BOLT B-PILLAR ee 
(UNDER SNAP-OFF 
COVER) CYLINDER 


MOUNTING 


1252 \ 


4335 TOP 


1358 BOTTOM 
CAR REAR 





HOOD OPENING 


COWL AREA 
DOOR OPENING COURTESY LAMP SWITCH 


MOUNTING SURFACE 


t 





fones4 





i i 

















|< 1317 ——>} = 
CAR FRONT 
1852 1476 
ENGINE COMPARTMENT _ { { 
RH WIPER PIVOT ee 
B-PILLAR TO B-PILLAR APILLAR TO A-PILLAR 
HOLE IN AT OUTER EDGE OF —_EDGE OF PILLAR AT TOP OF 
STRUT ROD STRIKER MOUNTING UPPER HINGE MOUNTING 
SURFACE. SURFACE. 
IMPORTANT NOTES: 


1. TOLERANCE IS = 5mm. 


2, ALL DIMENSIONS ARE SYMMETRICAL UNLESS 
o OTHERWISE SPECIFIED. 
——195—1_ Hoop 2. ALL DIMENSIONS ARE TRUE LENGTH. 
CAR FRONT tae 4, ALL DIMENSIONS ARE CENTER TO CENTER 





UNLESS OTHERWISE SPECIFIED. 
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47-10-4 Body 
DESCRIPTION (Continued) 
l cowi Top Grille ] 
. sy “ar 
The vehicle has a detachable cowl top outer grille RETAINING RETARING sere ’ 


covering the heater plenum chamber. Removing the 
panel allows easy access to the lower edge of the 


windshield. 






















¥ i 
PLASTIC ("~~~ \ 
neranna/—\N 
SCREWS. $ 
M7 RST ae 
“Ncowt tor BANS 


7266 








Grille Opening Panel 
The grille opening panel encloses the headlamps. It 
is retained with four screws with star washers and 


four locating studs. 





STUDS 








Bodyside Moulding 

Bodyside mouldings are polycarbonate with 
contrast finish inserts which cover the retaining 
rivets. Wheel lip mouldings are made of the same 


REAR 
WHEEL LIP 








REAR FRONT 
QUARTER QUARTER 
ROCKER 


material but are retained with screws instead of 
rivets. 


FRONT WHEEL LIP 


PANEL 
6457 
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47-10-5 


DESCRIPTION (Continued) 





Bumper Assemblies and Bumper Fascias 


The vehicle is fitted with high-density polyurethane 
bumper fascias mounted onto an aluminum bumper 
bar and attached to the body structure by means of 
retaining brackets. The bumper is designed to 
absorb impact energy to minimize body damage in 
minor impact situations. The bumper fascias are 
gray-colored with a red insert moulding. The bumper 
fascias provide an opening on each side for side 
marker lamps. The front bumper fascia contains fog 
and turn signal lamps. Bumpers are attached to the 
body at the wheel opening flange with four 
attachments at each location. 





RETAINING BRACKET 
16071 


N6458 





REMOVAL AND INSTALLATION 





Bumpers 
Removal—Front Bumpers 


1. Disconnect wiring from fog lamps and turn 
signal lamps. 


2. Remove four nuts at each wheel opening where 
bumper attaches to bumper bar brackets. 


yy BUMPER 





Body 











47-10-5 





3. Detach the plastic support straps, one on each 
side, which support the lower side of the fascia. 








4. Remove fascia beam from bumper beam by 
removing front license plate bracket (where 
applicable) and its three retaining screws. 
Remove plastic pushpin at center of bumper. 

5. Remove four bolts and one nut fram bumper 
arm mounting plate and three screws from fog 
lamp housing. Remove front bumper beam. 


6. Toremove mounting bracket, remove two bolts 
on front face and one bolt running through 
crossmember. 





Installation 
Reverse removal procedures. 
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47-10-6 


Body 


47-10-6 





REMOVAL AND INSTALLATION (Continued) 


[ Removal—Rear Bumpers 


4. Remove four nuts at each wheel opening where 
bumper attaches to bumper bar brackets. 


2. Open liftgate and remove nuts and washers 
retaining rear fascia. Detach the fascia from the 
body along the upper edge by pulling rearward. 





$$ $$ 


3. Pull bumper assembly horizontally away from 
the body. Take care not to scratch the side 
marker lamps. 


4. Remove four screws from bumper arm 
mounting plate. Remove rear bumper beam. 







BUMPER ARM . 
MOUNTING PLATE 





\. 
SCREW 
/Y Locanions 


Installation 
Reverse removal procedures. 











Cowl Top Grille 


Removal 

14. Open hood and disconnect washer feed hose. 
Remove one screw at each end of cowl top 
panel. Close hood. 





COWL TOP 
PANEL 


Ne4s7 


2. Remove both windshield arm and blade 
assemblies. 


ARM AND BLADE ASSEMBLY “——— 













3. Carefully remove eight plastic screw covers and 
eight screws retaining cowl top grille to cowl 
top. Remove cowl top panel. 


COWL TOP a 


N6469 


4, Disconnect the clips connecting center grille to 
side grille, and the six clips that connect the 


center grille to the cowl panel. 

5. Remove the cowl top center grille together with 
six plugs. 

6. Lift off cowl side grille. 

NOTE: Be careful to lift the cowl side grille straight 

out. Do not turn it while lifting. 

Installation 

Reverse removal procedures. 
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47-10-7 Body 47-10-7 





REMOVAL AND INSTALLATION (Continued) 





Liftgate Spoiler—1987 and Earlier Models 
Removal 


NOTE: During removal of the liftgate spoiler, nine 
plastic plugs will be destroyed. New service 
replacement plugs must be obtained and will have to 
be painted body color. 


1. Drill out the nine plastic plugs and pull plugs off. 
2. Remove the rear windshield wiper arm 
assembly. 


3. Open the liftgate and remove the liftgate trim 
panel by removing the ten pushpin fasteners. 















4. Remove the two screws, located in liftgate 


pillars, which extend to the anchor nuts in the SCREW AND 
spoiler. ANCHOR NUT 







y SCREW AND 
ANCHOR NUT 
LOCATION 
Nea71 


TUDS AND 
NUTS. 











5. Close the liftgate. Remove nine screws 
securing spoiler. 


PLUG 


ON schew 
c (WHERE FITTED) 
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47-10-8 


Body 


47-10-8 





REMOVAL AND INSTALLATION (Continued) 





6. Raise the spoiler to clear the retaining studs 
through the noles in the liftgate and carefully lift 
the spoiler rearward to clear the mounting 
bracket. Remove the spoiler. 


RETAINING 





Liftgate Spoiler—1988 Models 
Removal 


4, Open the lifgate and remove the lifgate trim 
panel by removing the ten pushpin fasteners. 








N6488 
Le 
installation 
4. To install liftgate spoiler, reverse Steps 2 


through 6. 


NOTE: Service replacement plugs must be painted 
with appropriate body color prior to installation. 
Because each of the 9 plugs are specially contoured 
to fit a specific hole in the spoiler, the plugs are 
packaged for service on a "'tree" as shown. Each 
plug is embossed on the unfinished side with its 
designated location. 


SPOILER PLUGS 


RIGHT 
UPPER 








LEFT 
LOWER 
MIDDLE MIDOLE 
RIGHT RIGHT LEFT LEFT 
MIDDLE 
N7551-A 


2. Fit new plastic piugs into spoiler. 
CAUTION: The plastic plugs fitted to screw "A" 
are domed to match the contour of the spoiler. 


Plastic caps fitted to studs ''B"' are flat. Be sure 
to fit the caps in the correct locations. 














2. Remove rear wiper arm and motor. Refer to 
Section 35-60. 


3. Remove six nuts from spoiler studs. 


HIGH MOUNT 
BRAKELAMP 





STUD LOCATION (6) 


N8t02-4 

4. Carefully close liftgate while holding spoiler in 
place. 

5. Disconnect high mount brakelamp. 


6. Remove spoiler. Remove high mount 
brakelamp from spoiler, if necessary. 


Installation 


4. Install high mount brakelamp into spoiler, if 
removed 


2. Connect high mount brakelamp and carefully 
position spoiler on liftgate. 


3. While hoiding spoiler in position, install six nuts 
and tighten securely. 


4. \|nstall rear wiper arm and motor. Refer to 
Section 35-60. 


5. Install trim panel with ten pushpins. 
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Body 


47-10-39 


REMOVAL AND INSTALLATION (Continued) 





Bodyside Moulding 
Removal 


1. Using a flat-edged screwdriver, carefully pry out 
the plastic insert. 








2. Drill out rivets and remove moulding. 


A \\ 
‘A \ 


Nea73 


Installation 
1. Position bodyside moulding and install rivets. 
2. Install plastic insert. 











Wheel Lip Moulding 
Removal 
1. Remove three retaining 











2. Lift out moulding. 





Installation 
Reverse removal procedure. 





screws. 


WHEEL LIP MOULDING 
XN 


' N6475 
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REMOVAL AND INSTALLATION (Continued) 





Grille Opening Panel 
Removal 
1, Remove four screws retaining grille. 


2. Lift grille up to disengage four locating lugs and 
remove assembly. 


Installation 


1. Position radiator grille assembly on body 
ensuring locating lugs engage correctly. 

2. Install four retaining screws. 

3. Ensure that the grille opening panel is correctly 
installed and aligned when the hood is closed. 
Tho grille opening panel should be carefully 
positioned so that the rubber gap hinder around 
the headlamp and at the fender is properly NeAS6 
aligned. 







GRILLE OPENING 
PANEL 





REV. 08/87 


50-02-1 


GROUP 
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SECTION TITLE PAGE — SECTION TITLE PAGE 
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Wash Vehicle ....... - 50-02-3 Fluid.... 50-02-2 
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COVErsS .. 2. cece eens eeee en eeeee se eeeee 50-02-3 





UNDERHOOD OPERATIONS 


Check Engine Compartment 

Visually check engine compartment for overall 
appearance and for loose, missing, or damaged 
components. 
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UNDERHOOD OPERATIONS (Continued) 





Visually Check Engine Coolant Level 


With a cold engine, the level must be maintained at 
or above the MIN mark on the coolant expansion 
reservoir. 


At normal engine operating temperature, the 
coolant level should be at the MAX mark of the 
coolant expansion reservoir. 


If the coolant level in the reservoir is less than the 
indicated levels, a 50/50 mixture of E2FZ-19549-A 
(in Canada, Motorcraft CXC-8-B) coolant, or 
equivalent, and water should be added to the 
coolant expansion reservoir to the specified levels. 
If the coolant expansion reservoir is empty, allow 
engine to cool and add specified 50/50 coolant 
mixture. 


td 


Check Engine Oil Level 


The oil level should be within the SAFE range on the 
dipstick. Add oil (ESE-M2C153-C and API SF, 
SF/CC or SF/CD) as required. Assure that the 
sensor wiring connector is correctly assembled after 
making the visual check of the dipstick sensor. The 
sensor is not used for 1987 models. 





y2763 

















Top-Off Windshield/Liftgate Washer 
Reservoir 


Add fluid such as Ford Ultra-Clear Windshield 
Washer Solution C9AZ-19550-A, or equivalent, as 
necessary to top off reservoir. 


Check Power Steering Pump Reservoir 
Fluid Level—Hot 


Run the engine until the fluid is at normal operating 
temperature, turn the steering wheel all the way to 
the left and right several times, and shut off the 
engine. Check the fluid level in the power steering 
reservoir. The level must show between the FULL 
COLD and FULL HOT marks when hot. Do not 
overfill. Remove excess fluid with a suction device. 


If the level is low, add power steering fluid, 
Motorcraft Automatic Transmission and Power 
Steering Fluid ESW-M2C33-F, to the proper level on 
the dipstick. 





—_ 
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CHASSIS OPERATIONS 
(PERFORM PRIOR TO ROAD TEST) 





Remove Front Coil Spring Spacers 


Raise vehicle so that wheels are off the ground to 
allow the front coil springs to expand. Remove the 
coil spring spacers and discard. 














Remove Front Disc Brake Shipping 
Covers 


While the vehicle is raised, remove the front disc 
brake shipping covers and discard. 








ROAD TEST OPERATIONS 






Set radio preselect buttons to different local 
stations. 

Check operation of radio/cassette player and all 
controls (including preset buttons and speaker 
balance control). 
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Check steering column lock. 


Check starting of engine in Neutral (only) for manual 
transmission and in Park and Neutral for automatic 
transmission. 


Check operation of horn, windshield wiper and 
washer, (front/rear) lights, signals, hazard flasher 
and instruments. 

Check throttle operation and idle return. 


Check overall system operation including function of 
all controls of heater, air conditioner, defroster, 
ventilation system, seat belt warning system, power 
door lock, and all other optional equipment such as 
electronic fucl computer and speed control (if 
equipped). 

Check brakes (including parking brake and warning 
light) and check for brake noise. 


Check steering control. 
Check driveability during road test (including fast 


idle return to curb idle during warm-up). If an overt 
idle speed problem exists, check and ad-on the 
Vehicle Emission Control Information Decal. 








yarer 


Check automatic transmission performance 
including initial engagement and shift points, or 
check manual transmission and clutch. 


Check for squeaks, rattles, and unusual noises. 


Check for accessory drive belt noise and tighten as 
required, 


Check exhaust system for leaks. 


Check steering wheel ''clear vision." 


APPEARANCE OPERATIONS 


—_—_—_—_——____ 


Remove Seat and Interior Trim Protectors 


Remove seat and interior trim protective covers and 
make sure that there are no stains or dirt beneath 
them. 


Wash Vehicle 
Wash the vehicle completely using warm water. 


Wipe dry. 
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APPEARANCE OPERATIONS (Continued) 





Check Overall Appearance 


Check overall appearance (exterior, interior, hatch 
area, glove box). Wipe the steering wheel. Make 
sure no grease or smudges have been left on any 
controls. 





Check Owner Information 


Check that the owner portfolio contains the 
following and is installed in glove box: owner guide, 
owner card, warranty information booklet, tire 
warranty booklet, dealership directory. 
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SECTION 50-04 Hoisting, Jacking and Towing 





SUBJECT PAGE 


HOISTING INSTRUCTIONS 
Drive-On Hoist . 






Floor Jack + 50-04-17 
TOWING 
Front Bumper Lifting Procedure ............ 50-04-2 


» 50-04-1 


SUBJECT PAGE 
TOWING (Cont'd.) 


50-04-1 







Preparatory Steps ... 
Rear Bumper Lifting Pr 
Towing Slings ... 
Towing Speeds 





HOISTING INSTRUCTIONS 


Damage to suspension, exhaust and/or steering 
linkage components may occur if care is not taken 
when positioning the hoist adapters of a two-post 
hoist prior to lifting the vehicle. 


If atwo-post hoist is used to lift the vehicle, place the 
adapters under the front body rail, behind the 
suspension arm-to-body bracket. Do not allow the 
adapters to contact the suspension arms, stabilizer 
bar, or steering linkage. 


Refer to the Owner's Guide when using the jack 
supplied with the vehicle. 


Drive-On Hoist 


To prevent possible damage to the underbody, do 
not drive the vehicle onto the drive-on hoist without 
first checking for possible interference between the 
upright flanges of the hoist rails and the underbody. 
If there is interference, modify the hoist flanges as 
necessary and/or the approach ramps built up to 
provide the needed clearance. 


CAUTION: The service jack, provided with the 
vehicle, is only intended to be used in an 
emergency for changing a deflated tire. Never 
use the service jack to hoist the vehicle for any 
other service. 








TOWING 


Preparatory Steps 


Release the parking brake, and place transmission 
in Neutral. As a general rule, pull towed vehicles with 
the driving wheels off the ground. If the driving 
wheels cannot be raised off the ground, place them 
on a dolly. 


When a vehicle is pulled on its front wheels, clamp 
the steering wheel in the straight ahead position with 
a steering wheel clamping device designed for 
towing service use, such as those provided by 
towing system manufacturers. Do not use the 
vehicle's steering column lock to lock the wheels in 
the straight ahead position when pulled from the 
rear. 


lf the ignition key is not available, place a dolly 
underneath the front wheels of the vehicle and tow 
with the rear wheeis raised, 








Floor Jack 


When using a floor jack, raise the front of the vehicle 
by positioning the floor jack under the front body rail 
behing the suspension arm-to-body bracket. 


Lift the front, as well as either side of the rear end, by 
positioning the floor jack under the rocker flange at 
the contact points used for the jack supplied with the 
vehicie. 





+ VEHICLE HOIST POINTS 


ya7se 





er, 














Towing Slings 

To avoid metal-to-metal contact and possible 
damage to underbody panels, use a special wide- 
belt sling to lift and tow all vehicles. When attaching 
towing slings, take care to avoid damage to front 
license plate and frame (in applicable states). 


TOWING 
SLINGS 





REV. 03/87 


50-04-2 


TOWING (Continued) 


Hoisting, Jacking and Towing 
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Towing Speeds 

When it is necessary to tow the vehicle with the 
driving wheels on the ground, do not exceed 56 
km/h (85 mph) and/or a distance of 80 km (30 
miles} or transmission damage can result. 


Limit towing speed to 80 km/h (50 mph) with the 
driving wheels off the ground. On rough pavement, 
the maximum towing speed is 56 km/h (35 mph). A 
maximum towing speed of 56 km/h (85 mph) should 
be used whenever the tow truck operator is not sure 
of road surface condition. 


ia 





Front Bumper Lifting Procedure 


CAUTION: When lifting a vehicle onto a wrecker, 
the following procedure must be utilized or 
damage may result to the bumper fascia. Do not 
use J-hooks under any circumstances. 


1. Insert T-hooks in wrecker towing front bumper 
fascia slots, located on lower front of vehicle. 


SF 
WRECKER ee 


TOWING 
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CAUTION: Be sure the T-hook is properly seated 
through the plastic fascia and metal subframe. 








2. Position tow bar directly under bumper. 
3. Attach safety chains around lower contro! arms. 







ATTACH SAFETY 
CHAINS AROUND. 
LOWER CONTROL ARM 








Rear Bumper Lifting Procedure 


4. Insert T-hook in wrecker towing slots on frame 
rail. The driver's side is siotted on the flange of 
the frame rail next to the tailpipe. The 
passenger side is located on the side of the 
frame rail. 






TAILPIPE 


vorsr 








2. Position tow bar directly under bumper. 


3. Attach safety chains around bumper energy 
absorbers. 








ATTACH SAFETY CHAINS: 
AROUND BUMPER 
ENERGY ABSORBERS 
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TOWING (Continued) 


FRONT BUMPER LIFTING PROCEDURE 


CAUTION: When lifting a vehicle onto a wreck- 
er, the following procedure must be utilized or 
damage may result to the bumper fascia. Do 
not use J-hooks under any circumstances. 


1. Insert T-hooks in wrecker towing front 7 mG : 
bumper fascia slots, located on lower front Ry, . } 
of vehicle. Shes ays 
WRECKER 
TOWING = 


FASCIA 


Z— Slot 


CAUTION: Be sure the T-hook Is properly seated 
through the plastic fascia and metal subframe. 


2. Position tow bar directly under bumper. \ 
3. Attach safety chains around lower control & \ 
arms. [ce on iy 
\ L ATTACH SAFETY 
. \ CHAINS AROUND 
LOWER CONTROL ARM 


REAR BUMPER LIFTING PROCEDURE 


1. Insert T-hook in wrecker towing slots on 
frame rail. The driver’s side is slotted on the 
flange of the frame rail next to the tailpipe. 
The passenger side is located on the side of 
the frame rail. 


TAILPIPE 


yers7 
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TOWING (Continued) 


REAR BUMPER LIFTING PROCEDURE (Continued) 








ATTACH SAFETY CHAINS 
AROUND BUMPER 
ENERGY ABSORBERS 


2. Position tow bar directly under bumper. 


3. Attach safety chains around bumper energy 
absorbers. 
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Emissions Control Identification/ Application 













VEHICLE EMISSION CONTROL INFORMATION 


Each vehicle is equipped -with a decal (Fig: 1)-containing emission-control data that applies 
specifically to that vehicle and engine. The specifications provided on the decal are critical 
to servicing emissions systems. 

























SNR ETE FOOTE 
VEHICLE EMISSION CONTROL. INFORNATION 

THIS VEHICLE IS EQUIPPED WITH ELECTRONIC FUEL INJECTION. IDLE. 

TH Pe SOUP Sey ONG Che SE Oy er 

saint 

SET PARKING BRAKE AND BLOCK WHEELS. DISCONNECT AUTOMATIC PARKING 

SL PRIROME BORO PERS PONTO NT cane 

Ce Ct at Sah OES NL AS 

ees 

Sake 
TE aie 


DISCONNECT THE SINGLE WIRE CORNECTOR NEAR THE DISTRIBUTOR. 
RE-START PREVIOUSLY WARMED-UP ENGINE. 


(4) ADJUST IGRITION TIMING TO 13*, BTDC FOR MANUAL TRANSMISSION, 
los BTDC FOR AUTOMATIC. TRANSWISSION 


(S1_TURN OFF ENGINE AND RESTORE ELECTRICAL CORNECTION. 


THIS. ENGINE 15 EOVIFPED WITH ELECTRONIC IOLE SPEED CONTROL. IDLE 
CATION 1S 25-975 RPM FOR MANUAL TRANSMISSION OR 925-1078 RPM 

FoR AUTOMATIC TRANSMISSION WITH THE TRANSMISSION IN NEUTRAL: OF 

ADJUSTMENT 1S FEQUIRED. DISCONNECT ELECTRICAL CONNECTOR AT-THE IDLE 

BYPASS VALVE. ADJUST IDLE SPEED SCREW TO 725-775 RPM. RECONNECT 

ELECTRICAL CONNECTOR AT IOLE BYPASS VALVE 

THs HEMICLE CONFORMS To Us, EPA REGULATIONS APPLICABLE 70 


CATALYS iene 


Figure 1. Merkur XR4Ti Vehicle Emission.Control Information Decal 
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Yo AIR CLEANER ~~ 












CARBON CANISTER 







FRONT OF VENICLE 
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In addition to the tune-up specifications and procedures, the emission decal shows a color 
coded schematic of the engine vacuum system. The color coding on the schematic 
represents the actual color coding on the vacuum hoses. However, there will be instances 
where an individual hose color will not agree. 
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Emissions Control Identification / Application 





DECAL INFORMATION AND LOCATION 


Vehicle Decal Location 
Marian xhATt *Service Information Folder 
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Figure 2. Merkur XR4Ti Service Information Folder 


Emission Control Identification/Application 


Emissions Control Identification / Application 


Engine Calibration 


Located on the front of the engine, there is an Engine Code Information Label containing— 


among other pertinent data—an engine calibration number. (Fig. 3) 





o 











oss 


| A 


CALIBRATION 


ENGINE CALIBRATION NUMBER 
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Figure 3 Engine Code Information Label With Engine Calibration Number 


EMISSION CONTROLS APPLICATIONS 


Electronic 
Eng Ctrl 


EEC-IV 





Ignition 
System 


TFL 





ABBREVIATIONS: 

BPA = Bypass Air 

EEC+IV = Electronic Engine Control (System-!V) 
EFI = Electronic Fuel Injection 

OHC = Overhead Cam 

TFI-IV = Thick Film Ignition (System IV) 
TWC = Three-Way Catalyst 

UB = Underbody 
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PREFACE 


The Diagnostic Routines lists the components and systems that can contribute to a partic- 
ular condition in the order of probability, ease of accomplishment, and accessibility. These 
Routines can be used as check lists for reference in the event of unusual or infrequent 
causes of malfunction. 

It is not necessary that any given order be followed, but It makes good sense for the tech- 
nician to visually inspect everything that his experience tells him could be the source of the 


condition before beginning a more involved diagnosis. The effectiveness of every service 
must be validated. 


a references, under the REFERENCE column in each Diagnostic Routine chart, are as 
follows: 


* Group numbers reference a group number shown in the Merkur Shop Manual. 


* Section numbers reference a section in the Engine/Emissions Diagnosis Portion of 
this Manual. 


* Special Manual publications are preferenced in some cases. 
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Diagnostic Routines 


DIAGNOSITC ROUTINE INDEX 
‘TITLE 


Diagnostic Routines 

































Cranks Normally But Won't Start 24 
Starts Normally But Won't Run (Stalis) 2b 
Cranks Normally But Siow to Start {25 
Rough idle 26 
Misses Under Load 27 














































































206 Stalls on Decaieration oF Quick Stop [27 
207 Hesitates or Stalls on Acceleration 28 
208 Backfire (Induction or Exhaust) 28 
208 Lack of Power 29 
210 ‘Surges at Steady Speed iL 29 
ait Engine Diesets (or Idles too Fest) 2-10 
22 Engine Noise 240 
213 Poor Fuel Economy TJ Pa 
24 High Oil Consumption zat 
215 Spark Knosk/Pinging 2-12 
216 Engine Vibrates at Normal Speeds 212 
Engine Runs Cold 212 | 
Engine Runs Hot | 213 
Exhaust Smoke 

















Gas Smell 
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201 


CRANKS NORMALLY BUT WON'T START 





System 


Ignition 


Component 


Electrical Connections 

Secondary Ignition Wires 

Ignition Coil 

Ignition Module 

Rotor Alignment 

Distributor Cap, Adapter, Rotor & Stator 
Spark Plugs Fouled 

Ignition Switch 


Reference 
Group 23 





External Throttle Body 


Electrical and Vacuum Connections 
Throttle Linkages 


Group 24 





EGR 


Valve 


H Section 3 





Fuel Delivery 


Filter 

Pump 

Water/Dirt/Rust Contamination in Fuel 
Lines 

Tank (Fuel Supply) 

Sender Filter 

Inertia Switch 


Group 24 





EEC 


Component Diagnostics 


H Section 4 


2-3 





Basic Engine 








Camshaft Timing 


Compression 





Group 21 








NOTE: Extended cranking, because of a ‘‘No Start” condition, can load the exhaust system with raw 
fuel, which can ruin the catalytic converter after the engine starts. To prevent this, disconnect the 
EFI injectors, and run engine until surplus fuel is used up before reconnecting. 
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Diagnostic Routines 

















202 STARTS NORMALLY BUT WON’T RUN (STALLS) | 
System Component Reference 
Throttle Body Electrical and Vacuum Connections Group 24 
Fast Idle Speed 
J Ignition Electrical Connections Group 23 
Secondary Ignition Wires 
Ignition Coil 


Ignition Module 

Rotor Alignment 

Distributor Cap, Adapter, Rotor & Stator 
Ignition Switch 

Ballast Resistor 








EGR Valve H Section 3 
| Fuel Delivery Filter Group 24 
Pump 
Water/Dirt/Rust Contamination in Fuel 
Lines 


Tank (Fuel Supply) 
Sender Filter 


























L Inertia Switch LL 

EEG Component Diagnostics H Section 4 = 
| Exhaust Component (Restricted) Group 26 

Basic Engine | Camshaft and Valve Train Group 21 





CA11004-4 


Diagnostic Routines 








Diagnostic Routines 

















25 
































203 CRANKS NORMALLY BUT SLOW TO START 
System Component Reference 
NOTE: It is a good practice to confirm that the correct starting procedure was being used by the 
customer before proceeding with diagnosis. 
Throttle Body Electrical and Vacuum Connections Group 24 
Fuel Delivery Filter Group 24 
Pump 
Water/Dirt/Rust Contamination in Fuel 
Lines 
Sender Filter 
Ignition Scope Engine for: Spark Plugs, Coil, Group 23 
Secondary Ignition Wires, Distributor 
Cap, Adapter & Rotor 
Spark Plugs Fouled 
Induction and Vacuum Vacuum Leaks Group 21 
Distribution Air Cleaner Element Restricted 
Cooling Electric Fan (Hot Start Only) ‘| Group 27 
EGR Valve H Section 3 
PCV Valve H Section 3 
a 
EVAP Components __ H Section 3 
EEC Component Diagnostics H Section 4 
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204 ROUGH IDLE 

System Component Reference 
Vacuum Distribution | Vacuum Leaks Visual, Audible 
Throttle Body Curb or Fast Idle Speeds Group 24 





L Electrical and Vacuum Connections 





Ignition Scope Engine for: Spark Plug, Coil, Group 23 
Secondary Wires, Distributor Cap, 
Adapter and Rotor 


























EGR Valve H Section 3 
Vacuum Regulator 
PCV Valve H Section 3 
EVAP. Components H Section 3 
J ignition Timing Base Plus Advance and Retard Group 23 
Functions 
et 
EEC Component Diagnostics T H Section 4 | 
Turbocharger Group 24 
L | 
Exhaust Pipes, Muffler, Catalyst Group 26 
Resonator, Heat Control Valve 
Basic Engine Compression Group 21 
Valve Train 
Camshaft 














Intake Manifold Gasket 
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Functions 





205 MISSES UNDER LOAD 
System Component Reference 
Ignition Scope Engine for: Spark Plug, Coil, Group 23 
Secondary Wires, Distributor Cap, 
Adapter and Rotor 
EEC Component Diagnostics H Section 4 
Ce - 5 
Fuel Delivery Filter Group 24 
Pump 
Lines 
Sender Filter 
Throttle Body Electrical and Vacuum Connections Group 24 
Ignition Timing Base Plus Advance and Retard Group 23 
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206 STALLS ON DECEL OR QUICK STOP 

System Component Reference 

Throttle Body Curb or Fast Idle Speed Group 24 
_| Electrical and Vacuum Connections 

EGR Valve H Section 3 

Turbocharger Retard Switches Group 24 

EEC Component Diagnostics H Section 4 


27 
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28 
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207 HESITATES OR STALLS ON ACCELERATION 
System Component Reference 
Throttle Body | Electrical & Vacuum Connections Group 24 
Induction and Vacuum Vacuum Leaks Visual, Audible 
Distribution | 
Induction Air Cleaner Duct and Valve Group 24 
Ignition Scope Engine for: Spark Plug, Coil, Group 23 
Secondary Wires, Distributor Cap, 
Adapter and Rotor 
Throttle Body Curb or Fast idle Speeds Group 24 
EGR Valve H Section 3 
Fuel Delivery Filter Group 24 
Pump 
Water/Dirt/Rust Contamination in Fuel 
Lines 
Sender Filter 
EEC Component Diagnostics H Section 4 
Turbocharger Group 24 
Ignition Timing Base Plus Advance and Retard Group 23 
Functions 
CA11009-A 
208 BACKFIRE (INDUCTION OR EXHAUST) 
System Component Reference 





Vacuum Distribution 


Vacuum Leak(s) 





Visual, Audible 























Ignition Scope Engine for: Spark Plug, Coil, Group 23 
Secondary Wires, Distributor Cap 
and Rotor, Crossed Wires 
Basic Engine Intake Manifold Gaskets Group 21 
Compression Check 
Camshaft 
Valves 
EEC Component Diagnostics H Section 4 
Ignition Timing Base Plus Advance and Retard Group 23 
Functions 
Exhaust Components (Restricted) Group 26 
Fuel Delivery Filter Group 24 
Pump 
Water, Dirt, Rust, Contamination in 
Fuel Lines 


Sender Filter 
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Vacuum Distribution 


209 LACK OF POWER 
System Component Reference 
Throttle Body Electrical and Vacuum Connections Group 24 
Induction Air Cleaner Duct and Valve and Group 24 
Element 
Fuel Delivery Filter Group 24 
Pump 
Lines 
Sender Filter 
EGR Valve H Section 3 
Basic Engine Compression Check Group 21 
Camshaft 
Valves 
Drivetrain Clutch, Automatic Transmission Groups 12, 15, 16 
Brakes and 17 
EEC Component Diagnostics H Section 4 
Turbocharger Group 24 
Exhaust Components (Restricted) Group 26 
Ignition Timing Base Plus Advance Retard Functions Group 23 
CATOFTA 
210 SURGE AT STEADY SPEED 
System Component Reference 
Throttle Body Electrical & Vacuum Connections Group 24 


Vacuum Leaks 


Visual, Audible 





























Fuel Delivery Filter Visual, Group 24 
Pump 
Lines 
Sender Filter 
EGR Vaive H Section 3 
lec Component Diagnostics | H Section 4 
Turbocharger Group 24 
EVAP Components H Section 3 
Basic Engine Valve Train and Camshaft Group 21 
Intake Manifold Gaskets 
Ignition Timing Base Plus Advance and Retard Group 23 


Functions 
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Diagnostic Routines 





























Jan ENGINE DIESELS (OR IDLES TOO FAST) 
System Component Reference 
Throttle Body Curb or Fast Idle Speeds Group 24 
Electrical and Vacuum Connections 
Speed Control Cable 
[ecu Distribution Vacuum Leaks Visual, Audible 
Cooling Overheating Routine 218 
Idle Speed Control Components H Section 3 & 4 
Induction Vacuum Leaks Group 24 














If engine idles smoothly after being shut off, trouble is likely to be in the ignition switch, ignition 
harness, starter solenoid “IGN” tap, or EEC relay. 
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212 


ENGINE NOISE 


| 





Symptom 
Squeal, Click or Chirp 


Component 


Oil Level (Low) 

Valve Train 

Drive Belts (Loose) 

Bolt Driven Components 
EEC Solenoids 


Reference 


Visual, Audible, 
Group 21 and 
Group 27 





Rumble, Grind 


Belt Driven Components 





























Rattle Component (Loose) 
Hiss Vacuum Distribution System (Leak) Visual, Audible and 
Induction System (Leak) Group 21 
Spark Plug (Loose) 
Cooling System (Leak) Visual and Audible 
EVAP System (Leak) H Section 3 
Snap Secondary Ignition Visual and Audible 
Rap, Roar Exhaust System (Leak) Visual, Audible, 
Group 26 
Whine Turbocharger (Some Whine Is Normal) Audible 
Knock Connection Rod Bearing (Worn) Group 21 


Main Bearing (Worn) 
Piston Pin (Loose) 
Piston to Bore Clearance (Cold Engine) 


Fuel Pump Group 24 





Detonation 








Routine 215 
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POOR FUEL ECONOMY 





System 


Component 


Reference 





While fuel consumption is dra: 


stically increased for short-run operation, stop and go driving, trailer 
towing, extended winter warm-up periods, etc., as opposed to “trip” mileage, an attempt should be 
made to determine these factors when confronted with “poor mileage” conditions. However, since 
the operator is not always at fault, the following is appended: 























Throttle Body Electrical & Vacuum Connections Group 24 
Induction Air Cleaner Element (Restricted) Group 24 
Ignition Scope Engine for: Spark Plug, Coil, Group 23 
Secondary Wires, Distributor Cap, 
Adapter and Rotor 
EEC Component Diagnostics H Section 4 
Fuel Delivery Fuel Return Line Blocked Group 24 
Cooling Thermostat Group 27 





Factors External to the 
Engine 


Tire Pressure & Type 

Clutch Operation 

Automatic Transmission Shift Pattern 
and Fluid Level 

Brake Drag 

Exhaust System 

Speedometer/Odometer Gear Ratio 

Axle Ratio 

Vehicle Load 

Road & Weather Conditions 


Manual and Visual 

















Ignition Timing Base Plus Advance and Retard Group 23 
Functions 
CA11015-A 
214 HIGH OIL CONSUMPTION 
System Component Reference 
External Leaks Visual 





Proper Dipstick 


Overfilling (Sometimes Accomplished 
by the “Short Stick” Gas Station 
Procedure) 


Manual and Visual 











Induction Air Cleaner Element (Sealing) Visual and Group 24 
PCV Valve H Section 3 
Turbocharger Compressor/Turbine Bearing, Seals, Visual and Group 24 


Center Drain, Etc. 





Internal Leaks (Blue Smoke 
From Tailpipe) 





Valve Guides 

Valve Stem Seals 

Intake Manifold and Gasket 
Cylinder Head Drain Passages 
Piston Rings 








Group 21 








If the condition cannot be verified, clean engine, if necessary, change oil and filter (at customer's ex- 
pense), seal and have customer drive 804.5 Km (500 miles) or enough distance to consume two quarts 


before returning for re-examinal 


tion. 
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215 SPARK KNOCK/PINGING 

System Component Reterence 

EGR Verity Correct Application, H Section 3 
Then Diagnose 

Vacuum Distribution Vacuum Leaks Visual, Audible 

Basic Engine Oil Level Group 21 


Compression Check 
Intake Manifold Gasket 























Cooling Overheating Routine 218 
EEC Component Diagnostics H Section 4 vt 
Turbocharger Group 24 
Ignition Timing Initial Plus Advance and Retard Group 23 
Functions 








If the above fails to correct the condition, it is recommended that the owner change his source of fuel 


and use higher octane fuel. 
CA11017-4. 


[21s =i _ ENGINE VIBRATES AT NORMAL SPEEDS 

‘Component Raterence 

Belt Driven Components Manual and Visual 
Engine Mounts 

Engine Vibration Damper 


Non-Engine Components: Drive Line, Tres, Wheel Balance 


CAG348-B 


Sayer 

‘System Component Reference 

a eee 
Cooling Thermostat Group 27 




























CAB340-B 


Diagnostic Routines. 


Diagnostic Routines 














218 ENGINE RUNS HOT 
System Component Reference 
Cooling Coolant Level Visual, Group 27 | 


Radiator or A/C Condenser 
Pressure Cap and Overflow System 
External Leaks 

Belts and Belt Tension 



































Electric Fan 
Gauge System Gauge, Sender Group 33 
Cooling Thermostat Group 27 
Ignition Timing Base Plus Advance and Retard Group 23 
Functions 
EEC Component Diagnostics H Section 4 
Basic Engine Oil Level Group 21 
Internal Leak(s) 
Core Sand in Head/Block 
Water Pump 
Brake Brakes (Dragging) Group 12 
(CA11020-A 
219 EXHAUST SMOKE 
Symptom Component Reference 


























(Coolant in Combustion) 





Black Smoke (Rich Mixture) Air Cleaner Element (Restricted) Visual 
EEC Components H Section 4 

Blue Smoke (Burning Oil) PCV Valve H Section 3 
Valve Guides/Stems/Seals Group 21 
Oil Drain Passages in Head 
Turbo Bearing Seals Group 24 
Rings (Not Seated) Group 21 
Cylinder Bores (Scuffed) 

White Smoke Intake Manifold Group 21 





Cylinder Head/Gasket (Leaks) 
Block (Cracked/Porous) 








NOTE: White smoke is normal during warm-up. 


CA11021-A 
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Diagnostic Routines 














[ 220 GAS SMELL 
| System Component Reference 
Fuel Delivery Fuel Filter (Leaks) Visual Section 11 and 
Fuel Line to Injectors (Leaks) Group 24 


Fuel Pump (Leaks) 

Fuel Line, Pump to Tank (Leaks) 
Fuel Tank (Leaks) 

Fuel Tank Filler Neck/Cap (Leaks) 
Fuel Return Line (Blocked) 


EVAP Component (Leaks) H Section 3 

















CA11022.8, 


SECTION 3 


Emission Control 
Components/Adjustment/Diagnosis 





,_  ———— oo 










































































PART 
NAME NUMBER PAGE 
‘Air -BYPAGS. VAIO 5 s.5:c7ea sis 4 sidagsstatshieros's Big wa tetew sh da4e 6 -. 9F715. 3-1 
Air Throttle Body Assembly 9E926 3-2 
Idle Speed Setting Procedure i 3-3 
Barometric Pressure Sensor 12A644 | 3-4 
Carbon Canister 9D653 - 3-6 
EGR Control Solenoid 9D474 - 3-6 
EGR Valve - Ported 9D475. -. 37 
EGR System Description . . . 38 
EGR Diagnosis By System . 39 
EGR Valve Functional Diagnosis : +. 1d 
Electronic Controi Assembly ....... 12A650 . +. 3-16 
Engine Coolant Temperature Sensor 12A648 . + 8-17 
Exhaust Gas Oxygen Sensor . 9F472. ++ 3-18 
Fuel Injector .. 9F539 . -.- 3-19 
Fuel Pressure Damper . TBD. -. 320 
Fuel Pressure Regulator 9C968 . + 821 
Fuel Pressure Regulator Diagnostics . 0 » 3-22 
Inertia Switch .. 9341. 3-23 
Knock Sensor . 12A699 . ». 3-24 
Overboost Warning Switch. 100883 . «3-25 
Positive Crankcase Ventilation (PCV) Valve . 6AGEG . . 3-26 
Relay Assembly EEC (Power) ‘ .. 12A646 . «8-27 
Throttle Positon Sensor o .. 9B989 ....,.. 3-28 
Turbocharger Boost Control Solenoid aah .. OK878........ 9-29 
Vacuum Check Valve 12A197 3-30 
Vane Air Flow Meter 12B529 3-31 
Section 3 provides descriptions of emission control components and in sore cases provides 
information concerning adjustment and diagnosis. 
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TITLE BASIC PART NO. SYMBOL 


Air Bypass Valve 





DESCRIPTION 


The air bypass solenoid is used to control engine idle speed and is operated by the Elec- 
tronic Engine Control EEC module. 


The valve allows air to pass around the throttle plates to control: 


* Cold engine fast idle. 

* No touch start. 

* Dashpot. 

* Over temperature idle boost. 
* Engine idle load correction. 





SIDE View 





Figure 1 Air Bypass Valve Assembly 
DIAGNOSIS 


The signal to the solenoid should be 1 volt or less at curb idle, (with all accessory loads off). 
Applying 12 volts to the solenoid will cause a Neutral idle speed change greater than 1,000 rpm. 


For complete Diagnosis, refer to EEC Diagnosis, Section 4. 
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TITLE BASIC PART NO. SYMBOL 


Air Throttle Body Assembly = 
Sey 


DESCRIPTION 


The Throttle Body Assembly, (Figure 1) controls airflow to the engine via a single or dual butterfly 
valve. The throttle position is controlled by conventional linkage. The body is a single-piece, die 
casting of aluminum. It has a single bore with an air bypass channel around the throttle plate. 








Other features of the air throttle body assembly include: 

41. an adjustment screw to set the throttle plate at a minimum idle airflow position, 
2. a pre-set stop to locate the wide-open-throttle (WOT) position, 

3. a throttle body mounted throttle position sensor, 
4, 


idle air bypass valve. 











AIR BYPASS. 
VALVE ASSY. 


THROTTLE 


PLATE) 
STOP SCREW 


VIEW A 





AIR INTAKE CHARGE 
THROTTLE BODY 
ASSY. Rk Ww 


ATTTVB 














Figure 1 2.3L Turbo w/Electronic Fuel Injection 
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Idle Speed Setting Procedures 





ci 


2.3L EFI Turbo 
Instructions 


This procedure is to be performed only if the curb idle is not within 900 + 75 RPM (Manual 
Trans.) or 1000 + 75 RPM (Automatic Trans.). 


NOTE: Curb idle speed (RPM) is controlled by the EEC-IV processor and the Idle speed control air 
bypass valve assembly (Fig. 1). If engine curb idle rpm is not within specification after per- 
forming this procedure, It will be necessary to perform the appropriate 2.3L EFI Turbo EEC- 
IV diagnostics. 


1. Place the transmission in neutral, turn the A/C-Heat selector to the Off position. 
2. Bring the engine to normal operating temperature and turn Off. 

3. Disconnect the idle speed control air bypass valve power lead. 

4. Start engine and operate at 2,000 rpm for 120 seconds. 


5. If electric cooling fan comes on during idle speed set procedure, wait for the fan to turn off 
before proceeding. 


6. Let engine idle and check base idle rpm (750 + 25 rpm). 
7, Adjust engine rpm to specification by adjusting throttle plate stop screw (Fig. 1). 
8. Shut engine off and reconnect. 

@ Power lead to idle speed control air bypass valve. 

e Electric cooling fan. 


9. Verify throttle plate is not stuck in the bore by exercising throttle plate. 


NOTE: If excessive engine idle speeds are experienced when driving the vehicle on the idle system, 
tum the ignition switch to Off position and restart. 
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TITLE BASIC PART NO. SYMBOL 


=——___—— 


Barometric Pressure Sensor 










DESCRIPTION 


The Barometric Pressure (BP) sensor (Figure 1) operates as a piezoelectric disc capacitor, except that the 
output signal has its frequency changed rather than voltage. The BP sensor is used to sense changes in 
barometric pressure, allowing the ECA to sense the altitude at which the vehicle is operating. The frequency 
range of this sensor is 122-162 Hz. The primary systems affected by the BP sensor are the air/fuel ratio and 
EGR flow due to altitude compensation. It is located on the right fender well (Figure 2). 


BAROMETRIC 
PRESSURE 
SENSOR 


STARTER 


A11023-A 


A11024-A 








Figure 1 Barometric Pressure (BP) Sensor Figure 2 Barometric Pressure (BP) 
Sensor Location 
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TITLE BASIC PART NO. SYMBOL 


es 


Carbon Canister 














DESCRIPTION 


The fuel vapors from the fuel tank and carburetor bowl are stored in the carbon canister until 
the vehicle is operated, at which time, the vapors will purge from the canister into the engine 
for consumption. 


TYPICAL - OTHER 
CONFIGURATIONS 
ARE AVAILABLE 


pusT Cap PURGE NIPPLE STEERING 


VAPOR NIPPLE FOAM FILTER 
AND RETAINING 


SCREEN 


ACTIVATED 
CARBON ay 


COOLANT CARBON 
RECOVERY CANISTER 













3-5 








RETAINING SCREEN BOTTLE 
SONICALLY WELDED AND Seaie. 
925 ml CARBON CANISTER 
‘A11025-8 A11026-A 
Figure 1 Carbon Canister Figure 2 Carbon Canister Location 


DIAGNOSIS 


There are no moving parts and nothing to wear in the canister. 
Check for loose, missing, cracked, or broken connections and parts. 
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TITLE BASIC PART NO. SYMBOL 


EGR Control Solenoid 


SOLV 


a 








DESCRIPTION 


Normally Closed Type 


This is a normally closed solenoid that, when energized by the ECA, causes vacuum signal to flow to the 
EGR valve. When the EGR de-energizes the solenoid, the vacuum signal is stopped and the EGR valve 
is cloeed. 


EGR CONTROL 


SOLENOID EGR CONTROL 


SOLENOID 
LEFT REAR 
CORNER OF 
ENGINE 
COMPARTMENT 


A11027-8 





Figure 1 EGR Control Solenoid 


TURBOCHARGER 
OVERBOOST 
WARNING SWITCH A11028-4 








Figure 2 EGR Control Solenoid Location 
DIAGNOSIS 


The resistance of each solenoid should be 73+5 ohms. If the solenoid is not 
within these values, the solenoid should be replaced. 


The solenoid valve should flow air when solenoid is energized. 


For additional information, refer to appropriate EEC diagnosis procedures, Section 4. 





NOTE: The valves can be expected to have a very small leakage rate when energized or de- 
energized. This leakage is not measurable in the field and Is not detrimental to vaive 
function. 
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TITLE BASIC PART NO. SYMBOL 





EGR Valve-Ported 9D475 








DESCRIPTION 

The ported EGR Valve is operated by a vacuum signal (only) from EGR Solenoid controlled by the EEC-IV 
processor which actuates the valve diaphragm. As the vacuum increases sufficiently to overcome the 
power spring, the valve is opened allowing EGR flow. The amount of flow is dependent on the tapered 
pintle or the popper position which is a direct result of vacuum signal (Figure 1). The EGR valve is located on 
the left side of the engine on the upper intake manifold (Figure 2). 


EGR SX 
VALVE 
ENGINE 
OIL 
LEVEL 
DIPSTICK 


VALVE INLET 
(VALVE HAS TAPERED 
OUTLET PINTLE ALSO) 


BASE ENTRY, POPPET TYPE 


A11029-0 








Figure 1 Ported EGR Valve (90475) Figure 2 








3-8 Emission Control Components/Adjustment/Diagnosis 
AS 





System Descriptions 





EGR SYSTEM DESCRIPTION 


The Exhaust Gas Recirculation (EGR) System is designed to reintroduce exhaust gas into the combustion 
chamber to reduce the temperture of combustion. The reduction in combustion temperture is required to 
lower emissions of Nitrogon Oxides (NO,) that tend to form during the burning of the air/fuel mixture. 
Major components in this system are the: 

ECA 

EGR Valve 

EGR Control Solenoid 
The amount of exhaust gas reintroduced and the timing of the EGR are controlled by the ECA. It monitors 
various factors such as engine speed, engine vacuum, throttle opening and engine temperature to determine 


when EGR should be applied and in what amount. Vacuum is applied for EGR by manifold vacuum or (during 
periods of turboboost when vacuum is unavailable) from an aspirator on the turbocharger pressure tube. 


Figure 3 Shows the EGR system 


——______— TURBOCHARGER 
MANIFOLD VACUUM ASPIRATOR 


VACUUM CHECK 
VALVE 


VACUUM 
RESTRICTOR 





EGR CONTROL 
SOLENOID 


ELECTRONIC 
CONTROL 
ASSEMBLY (ECA) A11031-8 





Figure 3 2.3L Turbo EGR System 
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EGR DIAGNOSIS BY SYMPTOM 


EGR Diagnosis By Symptom 





SYMPTOM 


POSSIBLE CAUSE 


ACTION 





« Rough idle—cold 


* EGR valve malfunction. 
EGR flange gasket leaking. 


* EGR valve attaching nuts or 
bolts loose or missing. 


* EGR control solenoid 


malfunction. 


* Curb idle speed too high or 
low. 


Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform EGR solenoid 
diagnosis. 

Perform load control (WOT) 
valve diagnosis. 


Reset to specification shown 
on emission decal. 





* Rough idle hot 





¢ EGR valve malfunction. 
* EGR flange gasket leaking. 


* EGR valve attaching nuts or 
volts louse or missing. 


© Curb idle speed too high or 
low. 








Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuto or 
bolts to specification. 


Reset to specification shown 
on emission decal. 
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EGR Diagnosis By Symptom 








EGR DIAGNOSIS BY SYMPTOM 





SYMPTOM 


POSSIBLE CAUSE 


ACTION 





* Rough running, surge, hesita- 
tion, poor part throttle 
performance—cold 


EGR valve malfunction. 
EGR flange gasket leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
malfunction. 


Ignition timing too low. 








* Rough running, surge, hesita- 
tion, poor part throttle 
performance—hot 





EGR valve malfunction. 
EGR flange gasket leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
malfunction. 


Blocked or restricted EGR 
passages in valve or spacer. 


Insufficient exhaust back- 
pressure to activate valve. 


Ignition timing too low. 





. 


Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform EGR or VCV TVS 
diagnosis. 


Reset to specification shown 
on emission decal. 


Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform CGN control solenoid 
diagnosis. 


Clean passages in EGR 
spacer and ifnecessary, 
replace EGR valve. 


Check exhaust system for 
leaks. 


Reset to specification shown 
onemission decal. 
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EGR Diagnosis By Symptom 








EGR DIAGNOSIS BY SYMPTOM 





SYMPTOM 


POSSIBLE CAUSE 


ACTION 








© Engine stalls on deceleration 
—hot and cold 





EGR valve malfunction. 
EGR flange gasket leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
malfunction. 


Blocked or restricted EGR 
passage in valve or spacer. 


Curb idle speed too high or 
low. 


Ignition timing too low. 





. 


Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform EGR control solenoid 
diagnosis. 


Clean passages in EGR 
spacer and if necessary, 
replace EGR valve. 


Reset to specification shown 
on emission decal. 


Reset to specification shown 
on emission decal. 
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EGR Diagnosis By Symptom 








EGR DIAGNOSIS BY SYMPTOM 


aS) 








SYMPTOM 


* Engine spark knock or ping 


POSSIBLE CAUSE 
EGR malfunction. 
EGR flange gasket leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
maifunction. 


Blocked or restricted 
passages in valve or spacer. 


Insufficient exhaust 
backpressure to actuate 
valve. 


Ignition timing too high. 


ACTION 
Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform EGR control solenoid 
diagnosis. 


Clean passages in EGR 
spacer and if necessary, 
replace EGR valve. 


Check exhaust system for 
leaks. 


Reset to specification shown 
on emission decal. 





© Engine stalls at idle—cold 





EGR valve malfunction. 


EGR flariye yashet leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
malfunction. 


Curb idle speed too high or 
low. 


Ignition timing too low. 





Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform EGR control solenoid 
diagnosis. 


Reset to specification shown 
on emission decal. 





Reset to specification shown 
on emission decal. 
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EGR Diagnosis By Symptom 








EGR DIAGNOSIS BY SYMPTOM 
SYMPTOM POSSIBLE CAUSE ACTION 








« Engine stalls at idle—hot « EGR valve malfunction. * Perform EGR valve diagnosis. 


* EGR flange gasket leaking. | * Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


« EGR valve attaching nuts or Replace flange gasket and 
bolts loose or missing. tighten valve attaching nuts or 
bolts to specification. 


* Blocked or restricted EGR * Clean passages in EGR 
passages in valve or spacer. spacer and if necessary, 
replace EGR valve. 


Curb idle speed too high or Reset to specification shown 
low. on emission decal. 


Ignition timing too low. « Reset to specification shown 
on emission decal. 





* Low power at wide open * EGR valve malfunction. Perform EGR valve diagnosis. 


anronle © EGR flange gasket leaking. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


© EGR valve attaching nuts or Replace flange aasket and 
bolts loose or missing. tighten valve attaching nuts or 
bolts to specification. 


* Blocked or restricted EGR Clean passages in EGR 
passages in valve or spacer. spacer and if necessary, 
replace EGR valve. 


Reset to specification shown 
on emission decal. 


Ignition timing too low. 
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EGR Diagnosis By Symptom 








EGR DIAGNOSIS BY SYMPTOM 





SYMPTOM 


POSSIBLE CAUSE 


ACTION 





Engine starts but will not 
run—engine hard to start or 
will not start 


EGR valve malfunction. 
EGR flange gasket leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
malfunction. 








Poor fuel economy 





EGR vaive malfunction. 
EGR flange gasket leaking. 


EGR valve attaching nuts or 
bolts loose or missing. 


EGR control solenoid 
malfunction. 


Rlocked or restricted FGR 
passages in valve or spacer. 


Insufficient exhaust 
backpressure to activate 
valve. 


Ignition timing too low. 





. 


Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Perform EGR control solenoid 
diagnosis. 


Perform EGR valve diagnosis. 


Replace flange gasket and 
tighten valve attaching nuts or 
bolts to specification. 


Replace flange gasket and 
tighten attaching nuts or bolts 
to specification. 


Perform EGR control 
solenoid diagnosis. 


Clean passages in FGR 
spacer and if necessary, 
replace EGR valve. 


Check exhaust system for 
leaks. 


Reset to specification shown 
on emission decal. 
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EGR Valve Functional Diagnosis 


PORTED 
EGR VALVE 


PORTED 
EGR VALVE 





A11040-8, 


























. Make certain that all vacuum hoses are correctly routed and securely attached. Replace 
cracked, crimped or broken hoses. 


2. Make certain there is no vacuum to the EGR valve at idle with the engine at normal operating 
temperature. 


3. Install a tachometer. 
4. Disconnect the Idle Air Bypass Valve (9F715) electrical connector . 
5. Remove the vacuum supply hose from the EGA valve nipple, Plug the hose. 


6. Start engine, idle with transmission in NEUTRAL, and observe the engine idle speed. If 
necessary, adjust idle speed to the emission decal specification. 


7. Slowly apply 5-10 inches of mercury vacuum to the EGR valve vacuum nipple using a hand 
vacuum pump. 


8. When vacuum is applied to the EGR valve and any of the following occur, replace the valve: 
* Engine does not stall. 
© Idle speed does not drop more than 100 rpm. 


* Idle speed does not return to normal (+25 rpm) after the vacuum is removed. 


° 


Reconnect the idle air bypass valve electrical connector. 






10. Unplug and reconnect the EGR vacuum supply hose. 








. The EGR system is OK, refer to the Diagnostic Routines in Section 2. 
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TITLE BASIC PART NO. SYMBOL 


Electronic Control Assembly 12A650 


DESCRIPTION 


The center of the EEC IV system is a microprocessor called the Electronic Control Assembly 
(ECA). The ECA, (Figure 1), receives data from a number of sensors and other electronic 
components (switches, relays, etc.). The ECA contains a specific calibration for optimizing 
emissions, fuel economy, and driveability. Based on information received and programmed into 


its memory, the ECA generates output signals to control various relays, sulengids, and other 
actuators. 


The ECA in the EEC IV system is a microprocessor like the one in the other EEC systems. One 
significant difference is that this ECA has the calibration module located inside the ECA assembly, 
unlike the EEC Ill system. 


The ECA is found in the passenger compartment under the glove box (Figure 2), 


AUXILIARY 
PROCESSOR ASSEMBLY 
—12A650 A11043- WARNING 


Heres tttfon 
Figure 1 Electronic Control Assembly (ECA) 

MOUNTING 

BRACKET 














ELECTRONIC 
CONTROL 
Figure 2 ECA Location ASSEMBLY (ECA) 


11042. 


DIAGNOSIS 
The Electronic Control Assembly is diagnosed as part of the EEC system, Section 4. 
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TITLE BASIC PART NO. SYMBOL 


Engine Coolant 
Temperature Sensor 


12A648 





DESCRIPTION 


The Engine Coolant Temperature (ECT) Sensor, (Figure 1) detects the temperature of engine 
coolant and supplies the information to Electronic Control Assembly (ECA). 


The ECT sensor is threaded into the intake manifold (Figure 2). For 
engine control applications, the ECT signal is used to modify ignition timing, EGR flow, and air to 
fuel ratio as a function of engine coolant temperature. 


TEMPERATURE 
SENSING 
ELECTRICAL PROBE 


UPPER 
CONNECTOR 


INTAKE 
MANIFOLD 


#3 
FUEL 


THREADED INTO COOLING SYSTEM 


A11044-8 


INJECTOR 





Figure 1 Engine Coolant Temperature (ECT) Sensor 


LOWER 
INTAKE 
MANIFOLD AN1045.A 





Figure 2 ECT Sensor Location 
DIAGNOSIS 


The ECT Sensor is diagnosed as part of the EEC System, Section 4. 
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TITLE BASIC PART NO. SYMBOL 


Exhaust Gas Oxygen Sensor 








Neen EEE 
DESCRIPTION 


The EGO Sensor (Figure 1) supplies ECA with a signal which indicates either a rich or lean 
condition during engine operation. 





THREADED INTO CENTER OF EXHAUST MANIFOLD 
ON 2.3L 


AN1087-8 





Figure 1 Exhaust Gas Oxygen (EGO) Sensor 











Figure 2 EGO Sensor Location 


DIAGNOSIS 


Refer to appropriate EEC Diagnosis procedures, Section 4. 
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TITLE BASIC PART NO. SYMBOL, 


Fuel Injector | oe | 


DESCRIPTION 


The Fuel Injector, (Figure 1) is a solenoid operated valve that meters fuel flow to the engine. 
The injector is opened and closed a constant number of times per crank revolution. The 
amount of fuel is controlled by the length of time it is held open. 


The injector is normally closed and is operated by a signal from the Electronic Engine Con- 
trol (EEC) module. 





Prone INTEGRAL FILTER, 
SEAL 






ELECTRICAL. 
CONNECTOR 


MANIFOLD O-RING. 
SEAL 

STAINLESS STEEL NEEDLE 
STAINLESS STEEL 
Roby 


PINTLE PROTECTION CAP 
PINTLE 
An1068 











Figure 1 Fuel Injector 


DIAGNOSIS 


NOTE: Do not apply 12 volts to the injector. The solenoid will be damaged internally in a 
matter of seconds. 





For diagnosis, refer to the appropriate EEC system, Section 4. 
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TITLE 


BASIC PART NO. SYMBOL 


Fuel Pressure Damper al 


DESCRIPTION 


The fuel pressure damper (Figure 1) is designed to dampen the fuel pressure pulses caused by 
the operation of the electric fuel pump. This is not a field adjustable component even though the 
old-style damper has an adjustment screw and locknut. The new-style damper (Figure 2) no 


longer has an adjustment screw or locknut. The location of the fuel pressure damper is in the 
fuel line near the oil dipstick. 








DO NOT 
ADJUST 


FUEL PRESSURE REGULATOR 
(NEW STYLE) 


Y3377-8 
FUEL PRESSURE REGULATOR 


(OLD STYLE) 
3976-4 


Figure 1 Old-Style Fuel Pressure Damper 





Figure 2 New-Style Fuel Pressure Damper 
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TITLE BASIC PART NO. SYMBOL 







Fuel Pressure Regulator 





—_— 
DESCRIPTION 


The EFI Fuel Pressure Regulator, (Figure 1), is attached to the fuel supply manifold 
assembly upstream of the fuel injectors. It regulates fuel pressure supplied to the injectors. 


* The regulator is a diapnragm-operated relief valve in which one side of the diaphragm is 
exposed to fuel pressure and the other side is subjected to intake manifold pressure for multi- 
point fuel injection (EFI). 


* The nominal fuel pressure is controlled by a spring preload applied to the diaphragm. By 
exposing the top side of the diaphragm to manifold pressure, a constant pressure drop is main- 
tained across the injectors, for all modes of operation. 


* Fuel in excess of that used by the engine is bypassed through the regulator and back to the 
fuel tank, 












TUBE ENGINE VACUUM 
E UPPER HOUSING 


REFERENC! 


SPRING 


DIAPHRAGM 









VALVE AND 
SEAT ASSY 


FUEL SUPPLY 
FROM TANK 


MOUNTING PLATE 





FUEL RETURN 
TO TANK 
LOWER HOUSING 





A7185-6 


Figure 1 Fuel Pressure Regulator 
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FUEL PRESSURE REGULATOR DIAGNOSTICS (EFI SYSTEMS) 


TEST STEP 


[FOE1| DE-PRESSURIZE SYSTEM 


© Remove fuel tank cap. 


© Install tool T80L-9974-A or equivalent at the 
‘Schrader (fuel relief) Valve on the fuel rail. 


®@ Continue on to FOE2. 


[FDE2] DIAPHRAGM INTEGRITY CHECK 


© Start engine, run for 10 seconds. 
® Turn engine off for 10 seconds. 


© Repeat above Steps (This is to activate fuel pump 
and pressurize the fuel rail). 


© Remove vacuum line at the fuel pressure regulator 
valve. 


© Observe if fuel exits the regulator at the vacuum 


port. 
[FDE3 | PRESSURE CHECK-REGULATOR VALVE 


@ Reconnect vacuum line at fuel pressure regulator Within specification 


valve. 
© Start and run engine for 30 seconds. 
@ Turn engine off. 


© Fuel pressure must not drop more than 34 kPa 
(5 psi) after 60 seconds. 


|FDE4| VALVE SEAT LEAKAGE CHECK 


@ Relieve pressure in fuel rail. 
® Remove fuel pressure regulator valve. 
© Inspect gasket and O-ring for cracks and cuts. 


© Connect vacuum gauge to the fuel return tube 
(7/32-inch diameter tube is centered on baseplate). 


® Apply 20 inches Hg. of vacuum. 


@ Vacuum must not drop below 10 inches Hg. in 10 
is. 


Not within specification 











RESULT ACTION TO TAKE 


REPLACE fuel pressure 
regulator. Check oil for 
fuel contamination. 
CHANGE oll and filter if 
signs of fuel are present 
(smell of fuel in oil or oil 
with wateslike texture). 


GO to FDE3. 


GO to FDE4. 


CHECK for line leaks 
(both fuel and vacuum). 


REINSTALL fuel 
pressure regulator. 
REFER to other drive/ 
symptom problems 
(Section 2). 


REPLACE fuel pressure 
regulator. 


CASI56-A 
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TITLE BASIC PART NO. SYMBOL 


Inertia Switch 9341 








DESCRIPTION 


The Inertia Switch, (Figure 1), is used in conjunction with an electric fuel pump. The purpose 
of the inertia switch is to shut off the fuel pump in the event of an accident. It consists of a 
steel ball held in place by a magnet. When a sharp impact occurs, the ball breaks loose 
from the magnet, rolls up a conical ramp and strikes a target plate which opens the elec- 
trical contacts of the switch and thereby shuts off the electric fuel pump. Once the switch is 
open, it must be manually reset before re-starting the vehicle. The location of the switch is 


in the spare tire well (Figure 2). 


ELECTRICAL, 

CONTACTS i 
INERTIA 
SWITCH 





TERMINALS 


CUTAWAY VIEW 


Y3376-A “ \\ Y3379-A 











Figure 1 Inertia Switch Figure 2 Inertia Switch Location 
DIAGNOSIS 


RESET INSTRUCTIONS 
1, Turn ignition to Off. 
2. Check for leaking fuel in the engine’ compartment, fuel lines and tank(s). 


3. If re fuel leak is apparent, reset the switch by pushing the reset button on the top of the 
switch. 


4, Turn ignition switch.to Start for a few seconds, then to Off. 

5, Again, check for leaking fuel. 

WARNING: If you see or smell gasoline at any time other than during fueling, do not reset 
the switch. 

Functional Check 

Push down on the reset button to make sure the switch is closed. 

Use DVOM with LOS button On and measure voltage across both terminals of the inertia 
switch. If DVOM reading is greater than 0.3V, replace the inertia switch. 


NOTE: In the closed position, the button can be depressed an additional 1/16-Inch against a 
spring. This is a normal condition and does not adversly effect the switch operation. 
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TITLE BASIC PART NO. SYMBOL 







Knock Sensor 


12A699 











DESCRIPTION 


The Knock Sensor, (Figure 1), is a piezoelectric accelerometer with the sensor designed to 
resonate at approximately the same frequency as the engine knock frequency. The sensor uses 
the resonant frequency to mechanically amplify the vibrations. This method allows relatively 
large signals to be achieved without electrical amplification and with small package size. 


The sensor has a thin circular piezoelectric ceramic disk which is bonded to a metal 
diaphragm. Electrica! connections are made through a two pin integral connector. 


The Knock Sensor is located on the left side of the intake manifold (Figure 2). 


LOWER 
inane ee 
<\ 


MASTER 


CYLINDER 





Figure 1 Knock Sensor 





Figure 2 Knock Sensor Location 


DIAGNOSIS 


The knock sensor is diagnosed as part of the EEC System, Section 4. 


Resonant 
Part Number Frequency Color Usage Thread 


ESZSF-AA 5.7K Gray 2.3L (Turbo) M12 x 1.5mm-6g 
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TITLE BASIC PART NO. SYMBOL 







Overboost Warning Switch 10D883 





OO es 


DESCRIPTION 


The switch assembly has a pressure switch (Figure 1 ) to trigger the overboost buzzer. The 
overboost warning switch is located on the left hand fender apron (Figure 2). 





OVERBOOST WARNING 
SWITCH 


OVERBOOST 
WARNING 
SWITCH 












OVERBOOST 
PIN-CIRCUIT. 
NO. 133 














WIRING CONNECTOR ATTACHED TO 
WARNING LAMP SWITCH ASSEMBLY 3381-0 


Figure 1 Manifold Pressure Warning Indicator Figure 2 Overboost Warning Switch Location 
Switch Assembly 
DIAGNOSIS 


Disconnect the wiring harness connector from the warning lamp switch assembly. Using a test 
lamp or equivalent device, determine if the pin is connected to ground when pressure IS applied 
as follows: 


1, Overboost lamp switch check: The other pin on the connector, Joining to Circuit 133, should be 
connected to ground when a pressure of 17.5 psi or greater is applied. 
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TITLE BASIC PART NO. SYMBOL, 


Positive Crankcase Ventilation 


(PCV) Valve 






















DESCRIPTION 


The PCV valve (Figure 1) is responsible for venting crankcase vapers to the intake manifold so that they will 
be burned during combustion. It is a major component in the Positive Crankcase Ventilation System (Figure 2). 


AIR 
(CLOSURE) 
HOSE FROM TO ROCKER 
TURBOCHARGER 


TO INTAKE 
MANIFOLD 


PCV VALVE 


FROM 
CRANKCASE 3984. 





Figure 2 PCV System 





Figure 1 PCV Valve 
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TITLE . BASIC PART NO. SYMBOL 


Relay Assembly EEC (Power) 


12A646 








DESCRIPTION 


EEC power relays are in parallel with the ignition switch and provide power to the EEC module. 
Power relays also provide reverse battery protection and increased load handling to improve 
ignition switch reliability. 


Specifications Power Relay Time Delay Power Relay 
Pull-in Voltage 8.5V DC max 9 V DC max 

Millivolt Drop 10 mv/amp 15 mv/amp 

Coil Current 220 ma@12.8V DC 220 ma@14.4V DC 
Drop-out Voltage 1-4 V DC 45 VDC 


|. TO BATTERY NEG. POST 
. KEY POWER (RUN AND CRANK) 


}. V POWER TO EEC MODULE 
|. TO BATTERY POS. POST 


EEC POWER RELAY 





3386-4 





Figure 1 Relay Assembly 


Location 


Under the dash panel, to the left of the glove box. 
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TITLE BASIC PART NO. SYMBOL 


Throttle Position Sensor 
(Rotary) 


DESCRIPTION 


The Throttle Position (TP) Sensor (Rotary), Figure 1, supplies the ECA with a signal propor- 
tional to opening angle of carburetor throttle plates. It is located on the rear of the throttle 


body below the idle speed actuator (Figure 2). 








THROTTLE 
BODY 

(THROTTLE 
POSITION 
SENSOR 














ADJUSTABLE 
LEVEL C 


ol 
SEPARATOR 


REAR SIDE OF 
THROTTLE BODY 
BELOW IDLE 
SPEED ACTUATOR 


3386-0 3387-8 








Figure 1 Throttle Position (TP) Sensor (Rotary) Figure 2 Throttle Position Sensor Location 
ADJUSTMENT 


This procedure can be used to check and/or adjust level C sensors only: 
1. Instail an EEC-IV Breakout Box, Rotunda T83L-50 EEC-IV, or equivalent. 


2. Attach a DVOM, Rotunda 014-00407 or equivalent, on 20V scale. Connect the positive lead 
(+) to test Pin 47 and the negative lead (—) to test Pin 46. 


Turn ignition key to Run position, (do not start engine). 
Adjust TP Sensor (rotate) until the DVOM reads 1.0V (0.9-1.1). 


Tighten TP Sensor screws to 1.2-1.8 N-m (11-16 Ib-in). 


oo a wo 


While watching the DVOM, move the throttle to wide open and back to idle position. For 
Proper operation, the DVOM should move from 1.0 to at least 4.0 and back to 1.0V. 


7. Perform EEC-IV Quick Test. Section 4. 
DIAGNOSIS 


The throttle Position Sensor is diagnosed as part of the EEC System, Section 4, 





nT 
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TITLE 


BASIC PART NO. SYMBOL 





Turbocharger Boost 
Control Solenoid 


9K378 








DESCRIPTION 


The ECA uses this solenoid (Figure 1) to control 
boost pressure to the turbocharger wastegate. 
This is a normally closed solenoid that. when 
energized by the ECA, allows boost pressure 
from the turbocharger compressor outlet to 
bleed through the solenoid back into the 
turbocharger compressor. 


Without the boost control solenoid, the wastegate 
would open at approximately 69 kPa (10 psi). When 
the ECA energizes the solenoid, boost pressure 
into the engine can increase up to approximately 
103 kPa (15 psi). The solenoid will open and 
close at 40 Hz (40 cycles per second). The amount 
of boost depends on engine requirements, as 
calibrated into the ECA. 


The boost control solenoid is located on the 
right fender well between the coolant expan- 
sion tank Jand air cleaner housing 

(Figure 2). 






COOLANT 
EXPANSION 
TANK 





CLEANER 
HOUSING 
Y3389-A 









CHECK BALL 
LOCATION 





NOTE: WHEN SOLENOID IS ENERGIZED, THI 





E COIL 
PULLS THE LEVER DOWN. THIS FREES THE 
BALL BEARING FROM ITS SEAT AND 
ALLOWS BOOST PRESSURE TO FLOW 
THROUGH THE SOLENOID. 


¥3388-A 
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TITLE BASIC PART NO. SYMBOL 


Vacuum Check Valve 12A197 [ oe | 
very 


DESCRIPTION 

















Avacuum check valve (Fig. 1) blocks air flow in one direction. It allows free air flow in the 
other direction. The check side of this valve will hold the highest vacuum seen on the 
vacuum side. If not, replace it. On XR4Ti: The check valve is used in the EGR system. 


—— DIRECTION OF FREE AIR FLOW 


VACUUM SIDE 
—BLACK 


3390-8, 








Figure 1 Vacuum Check Valve 


DIAGNOSIS 


Apply 94 kPa (16 In. Hg.) vacuum to “check” side of valve and trap. If vacuum remains above 
50.6 kPa (15 in. Hg.) for 10 seconds, the valve is acceptable. 
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TITLE BASIC PART NO. SYMBOL 





Vane Air Flow Meter 12B529 


DESCRIPTION 


The Vane Air Flow Meter, (Figure 1), measures air flowing into the engine and is mounted 
between the air cleaner and the air throttle body assembly. The meter contains a movable 
vane directly connected to an electrical device known as a potentiometer. Air, rushing 
through the vane air flow meter, changes the position of the vane and the potentiometer. 
The potentiometer relays vane position information to the EEC IV module. The EEC IV 
module can then translate vane position information into the amount of air flowing into the 
engine. 


Inside the vane air flow meter is an air temperature sensor. This sensor constantly monitors 
the temperature of the air flowing into the engine. This information is also transmitted to 
the EEC IV module. 


The EEC IV module computes air flow and air temperature information, then adjusts the fuel 
flow to obtain the optimum air/fuel mixture. The Vane Air Flow Meter is located between the air 
cleaner housing and the flexible tube to the turbocharger (Figure 2). 





FLEXIBLE 
TUBE TO 
TURBOCHARGER 


AIR FLOW 











WIRING 
CONNECTOR 


MOUNTING 
ees ve ng BRACKET 











Figure 1 Vane Air Flow Meter Figure 2 Vane Air Flow Meter Location 


DIAGNOSIS 


Refer to EEC IV Diagnosis procedures, Section 4. 
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Self-Test With STAR Tester 





Test Equipment... 
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When To Use This Diagnostic Procedure 


This diagnostic procedure is only used on Electronic Engine Control (EEC-IV) equipped 
vehicles when the Diagnostic Routines, Section 2 instruct you to perform EEC-IV 
Diagnostics. It is divided into two test formats. Quick Test, a functional EEC-IV system test, 
and Pinpoint Tests, a number of specific component tests. 


To test and service the EEC-IV subsystem, perform the Quick Test first. If the vehicle passes 
all three phases of the Quick Test: Key On, Engine Off, Engine Running, and Continuous 
Testing without running any Pinpoint Tests, you will know the EEC-IV subsystem Is OK and 
the vehicle’s problem exists somewhere else other than in the EEC-IV subsystem. However, 
if a Step of the Quick Test fails, perform only the Pinpoint Tests specified by the failed 
Step. Do not begin any Pinpoint Test without following the instructions at the beginning of 
the Section. 


After all tests and services have been completed, repeat the entire Quick Test to make sure 
the EEC-IV subsystem works properly. 


Quick Test Description 


The Quick Test is a functional test of the EEC-IV system consisting of basic Test Steps 
(described below). These Steps must be carefully followed in sequence, otherwise mis- 
diagnosis, or the replacement of non-faulty components may result. 


Quick Test Steps 


1. Visual Check and Vehicle Preparation 
© Checks for obvious faults. 
© Properly prepares the vehicle for testing. 
2. Equipment Hook-up 
* Ensures that the proper equipment for gathering test data is ready, prior to testing. 


3. Key On, Engine Off Self-Test 
® Is a static check of processor inputs and outputs. 


4, Computed Timing Check 


e qeuies the system ability to compute and maintain a fixed spark timing during Self- 
est. 


5. Engine Running Self-Test 
© Is a dynamic check with the engine in operation. 


6. Continuous Self-Test 
© Checks the sensor inputs for opens and shorts while the vehicle is In operation. 


The Key On, Engine Off and Engine Running Self-Tests are intended to detect faults present 
at the time of testing only, not intermittent faults. Intermittent faults are detected by 
Continuous Self-Test. 


A continuous memory code is information collected and stored from an intermittant fault 
detected in a previous drive-cycle, the fault may not be present at this time. 


WARNING: Anyone who departs from the instruction provided In this publication must first 
establish that he compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. 
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QUICK TEST: Visual Check And 
Vehicle Preparation 


Correct test results for the Quick Test are dependent on the proper operation of related non- 
EEC components systems. It may be necessary to correct faults in these areas before EEC will 
pass Quick Test. Refer to Diagnostic Routines, Section 2 for service. 


Before hooking up any equipment to diagnose the EEC system, make the following checks: 


1. Verify the condition of air cleaner and ducting. These components may be removed and 
reinstalled as necessary for service and/or inspection. 


2. Check all engine vacuum hoses for: 

®@ Leaks or pinched hoses. 

© Proper emission routing per Vehicle Emission Control Information (VECI) Decal. 
3. Check the EEC system wiring harness electrical connections for: 

®@ Proper connections. 

® Loose or detached connectors, wires and terminals. 

© Corrosion. 

© Proper routing of harness. 


It may be necessary to disconnect or disassemble the connector assembly to perform some of 
the inspections. (Note the location of each pin before disassembly.) 


4. Check processor, sensors and actuators for physical damage. 


. Perform all safety steps required to start and run operational vehicle tests. 


5. 
6. Apply the emergency brake. Place shift lever in Park; Neutral for manual transmission. 
7, 


. Tum Off all electrical loads such as the radio, lamps, air conditioner, etc. Be sure doors are 
closed whenever readings are made. 


. Verify engine coolant is at the specified level. 


. Start engine and idie until the upper radiator hose is hot and pressurized and the throttle is 
off fast idle. While the engine is operating, check for leaks around the exhaust manifold, 
EGO sensor, and vacuum hose connections. 


NOTE: If engine will not start, starts but stalls, idles rough or runs rough 
continue through Quick Test Step 3.0. If any of the above conditions are still pre- 
sent after a pass code 11 in the Key On, Engine Off Self-Test, go to Pinpoint Test 
for no start or diagnostics by symptom In the proper Engine Supplement 
Section for stalls or roughness. 


|. Turn ignition Key Off. 


. Service Items as required, and proceed to equipment hook-up, Step 2.0 
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QUICK TEST: Equipment 
Hook-Up 


Using the STAR tester: 
© Turn the ignition key Off. 
® Connect the color-coded adapter cable leads to the STAR tester. 


© Connect the adapter cable’s two service connectors to the vehicle’s appropriate Self-Test 
connectors. 


© Connect the timing light. 

After equipment hook-up, GO to Quick Test Step 3.0 
Using analog voltmeter: 

© Turn ignition key Off. 


® Connect a jumper wire from Self-Test Input (STI) to Pin 2, Signal Return on the Self-Test 
connector (refer to the diagram below). 


® Set analog VOM on a DC voltage range to read from 0 to 15 volts DC. Connect VOM from 
battery (+) to Pin 4 Self-Test Output (STO) in the Self-Test connector. 


® Connect the timing light. 


After equipment hook-up, GO to Quick Test Step 3.0 





STAR HOOKUP (WITH SELF-TEST IS JUMPER/VOLTMETER 
ADAPTER CABLE ASSEMBLY) ACTIVATED BY HOOKUP 
To VEHICLE 
HARINESS: 
VEHICLE 
SELF-TEST 
CONNECTORS 


STAR 

SERVICE aia STAR 

CONNECTORS LATCHING BUTTON 
‘ON STAR, 


TRIGGER 
(SELF-TEST INPUT) 


ourrut 
(PIN 4) 


ANALOG METER 
ca 


INSTALLING JUMPER 
STITOSIG.RTN. 
(PIN 2) 


5 
VEHICLE 
BATTERY 
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QUICK TEST: Key On, Engine Off 3.0 
Self-Test : 








A | CODE OUTPUT 


Correct test resuits for the QUICK TEST are dependent on the proper operation of related non-EEC-IV 
components/systems. It may be necessary to correct any faults in these areas before EEC-IV will pass the 
QUICK TEST. Refer to the diagnostic routines, section 2 for proper servicing. 


© Verify that the vehicle has been properly prepared per QUICK TEST STEPS 1.0 and 2.0. 





® Place transmiesion in neutral or park. Set parking brake. Place A/C or heater control to off. 
© Activate SELF-TEST. 


© Place key in run position to start SELF-TEST. 
NOTE: Do not depress throttle during SELF-TEST. 
@ Observe and record all service codes indicated. One of the following outputs will occur. 


NOTE: Continuous memory codes recorded in this step will be used for diagnosis later-‘in QUICK 
TEST Step 6.0! 


RESULTS 







ACTION TO TAKE 





Code Format 














































































Continuous 
Separator | “Tremory 
KEY ON, ENGINE OFF and CONTINUOUS MEMORY indicate 
1(0) 1 a pass. Go To QUICK TEST STEP 4.0. If vehicle is a no start, go to 
Pinpoint Test Step|A2 
ANY 4(0) 44 KEY ON, ENGINE OFF TEST indicates a fault. Record codes and Go 
CODE(S) To QUICK TEST STEP 3.08. 
KEY ON, ENGINE OFF and CONTINUOUS MEMORY indicate a fault. 
ANY ANY Record ALL codes. DO NOT REPAIR CONTINUOUS MEMORY 
CODE(S) 1(0) CODE(S) CODES AT THIS TIME! KEY ON, ENGINE OFF and ENGINE 
( RUNNING codes must be repaired first. Go To QUICK TEST STEP 
3.0B. 
ANY CONTINUOUS MEMORY indicates a fault. DO NOT REPAIR THESE 
40) CODE(S) CODES AT THIS TIME! KEY ON, ENGINE OFF and ENGINE 
EXCEPT 15 RUNNING codes must be repaired first. Go To QUICK TEST STEP 
4.0. 
15 Go To Pinpoint Test Step Q10. 











Repeat SELF-TEST and verify that no service codes are present. Go 
To Pinpoint Test Step Q1. 


isplays a 10 in place of a 1 for the single digit separator code, therefore the separator code is 
the results column as 1(0). 





NO CODES OUTPUTTED 










*Star tester 
expressed 
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QUICK TEST: Key On, Engine Off 
Self-Test ~ 








MERKOR XR4Ti 





RESULTS AND ACTION TO TAKE 


@ Using the KEY ON, ENGINE OFF service codes from QUICK TEST step 3.0A, follow the instructions in the 
ACTION TO TAKE column in this step. 


@ When more than one service code is received always start with the first.code received. 
@ Whenever a repair is made REPEAT QUICK TEST! 


NOTE: Before procecding to the specified Pinpoint Test, road the instructions on how to use the 
Pinpoint Tests at the beginning of the Pinpoint Test section. 










RESULTS > 





Key On, Engine Otf 
jervice Codes 


15 GO to Pinpoint Step | 
19GO to Pinpoint Step | 
21.GO to Pinpoint Step __ >| 


23 GO to Pinpoint Step 
24 GO to Pinpoint Step 


> 
















31 GO to Pinpoint Step 
32 GO to Pinpoint Step 
34 GO to Pinpoint Step 
35 GO to Pinpoint Step >| 
51 GO to Pinpoint Step 
52 GO to Pinpoint Step >| 
53 GO to Pinpoint Step | 
54 GO to Pinpoint Step 


>| 































62.GO to Pinpoint Step | 























68 GO to Pinpoint Step >| 
81 GO to Pinpoint Step 
82GO to Pinpoint Step 
83.GO to Pinpoint Step >| 
84 GO to Pinpoint Step 
85 GO to Pinpoint Step 



































89 GO to Pinpoint Step 








22.GO to Pinpoint Step = | -DFt 


26 GO to Pinpoint Step = | DK 


56 GO to Pinpoint Step DK10 
61 GO to Pinpoint Step >} DEZO 


63 GO to Pinpoint Step BP} OHIO 
64 GO to Pinpoint Step DAzO 


68 GO to Pinpoint Step __ >| _DK20 
67 GO to Pinpoint Step >| FAT 


87GO to Pinpoint Step Yt 


No Codes/Code Not Listed GO to Pinpoint Test Step Q1 


ACTION TO TAKE 
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QUICK TEST: TIMING CHECK 








© If engine is ano rh se directly to Pinpoint 
Test Step A1 NO STAI 

® If engine starts but stalls go directly to 
DIAGNOSTIC BY SYMPTOM in the proper 
ENGINE SUPPLEMENT SECTION. 


© Key off, wait 10 seconds. 

© Verity SELF-TEST trigger has been activated. 

© Restart engine and check timing while in SELF- 
TEST. You have 2 minutes from the time the 
last code is outputted to check SELF-TEST 
timing. 

® Correct SELF-TEST timing equals base plus 20° 
BTDC + 3° (see VECI decal for correct base 
timing). 

EXAMPLE: 

If base timing is 10° BTDC then SELF-TEST 

timing is: 

10° + 20° =30° + 3° therefore SELF-TEST 

timing is 27°-33° BTDC. 





TEST STEP RESULT 


Engine stalls during 


timing check 


Timing is not base 


+ 20° BTDC 


Timing is base plus 


20° BTDC 














ACTION TO TAKE 


Go To DIAGNOSTIC 
BY SYMPTOM in the 
proper ENGINE 
SUPPLEMENT 
SECTION. 






Go To Pinpoint Test 
Step | Pt]. 


























Go To QUICK TEST 
Step | 5.0}. 
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QUICK TEST: Engine Running 5.0 
Self-Test 3 





CODE OUTPUT 


NOTE: If engine is a no start go directly to Pinpoint Test Ste . If engine stalls go directly 
to Diagnostic By Symptom in the proper engine supplement section. 


© Deactivate SELF-TEST. 
© Start and run ongine at greater than 2000 RPM for 2 minutes. This warms up the EGO sensor. 
© Turn engine off, wait 10 seconds. 
© Activate SELF-TEST. 
© Do not depress throttle during Self-Test unless a dynamic response code occurs. 
© Start engine. The ENGINE RUNNING SELF-TEST will progress as follows: 
— Engine ID code. © 
— Run test. 
— If a dynamic response code occurs, perform a brief WOT. @ 
— ENGINE RUNNING service codes. 








© Observe and record all service codes. One of the following outputs will occur. 


NOTE: If engine stalls during Self-Test, go directly to Diagnostic By Symptom In the Proper engine 
supplement section. 


RESULTS ACTION TO TAKE 
Code Format 


Dy ic Engine 
Response Running 
1(0) ENGINE RUNNING SELF-TEST indicates a pass. If the symptom 
or no was of an intermittent nature, Go To QUICK TEST STEP 6.0. If the 
dynamic drive symptom Is currently present, Go To DIAGNOSTIC BY 
response SYMPTOM in the proper ENGINE SUPPLEMENT SECTION. 
pulse Otherwise testing is complete, EEC-IV system is OK. 
1(0) or no 
dynamic ENGINE RUNNING SELF-TEST indicates a fault. Go To QUICK 
response TEST STEP 5.0B. 
pulse 
No‘dynamic Rerun QUICK TEST STEP 3.0A and ensure a pass code 11 for KEY 


pues. ON, ENGINE OFF portion. 


NO CODES OUTPUTTED 








Repeat SELF-TEST and verity that no service codes are present, 
then Go To Pinpoint Test Step Q1. 








@Engine ID code is equal to half the number of cylinders (a code of 2 equals a 4 cylinder engine. STAR tester 
adds a zero to all single digit readings, so a 20 code equals a 4 cylinder engine). 


@Star displays a 10 in place of a 1 for the single digit separator code, therefore, the dynamic response code is 
expressed in the results column as 1(0). Some vehicles do not require a brief wot and therefore will not 
display a 1(0). 

a 
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QUICK TEST: Engine Running 5.0 
Self-Test : 
















[ 8 [RESULTS AND ACTION TO TAKE 


@ Using the ENGINE RUNNING service codes from QUICK TEST STEP 5.04, follow the instructions in the 
ACTION TO TAKE column in this step. 


© When more than one service code is received, always start service with the first code received. 
© Whenever a repair is made, REPEAT QUICK TEST! 


MERKOR XR4Ti 


RESULTS 
23 


Engine Running 
Service Codes yinao 


12 GO to Pinpoint Step wm) KET 
1 GO to Pinpoint Step | _KE10 
21 GO to Pinpoint Step = | DE1 
22 GO to Pinpoint Step 
23 GO to Pinpoint Sten >| DHT 


24 GO to Pinpoint Step DAI 
25 GO to Pinpoint Step Dai 


[60m Pope soo feo _| 
42 GO to Pinpoint Step >| HAS 
: 


76 GO to Pinpoint Step 


99 GO 10 Pinpoint Step 


‘No Codes/Code Not Listed 





ACTION TO TAKE 














































NED VET, RERUN QUICK TEST STEPS 3.0 THAU 5.0 
GO to Pinpoint Test Step O1 


1SC HAS NOT LEART 
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QUICK TEST: Continuous 


Self-Test 












TEST STEP 


RESULT 


6.0 





ACTION TO TAKE 





[| A [CONTINUOUS MEMORY CODES 





© To ensure proper diagnosis of CONTINUOUS 
MEMORY codes, QUICK TEST STEPS 1.0 
through 5.0 must be successfully completed. 


@ Do the results of both KEY ON, ENGINE OFF 
and ENGINE RUNNING SELF-TEST result in a 
pass code 11? 





















| B [CLEAR CONTINUOUS MEMORY CODES 


@ Prepare the vehicle for KEY ON, ENGINE OFF 
QUICK TEST per steps 1.0, 2.0, and 3.0. 


@ Perform KEY ON, ENGINE OFF SELF-TEST. 
When the service codes begin, exit the self-test 
program (via unlatching STAR or removing the 
jumper wire from STI to Signal Return). Exiting 
QUICK TEST during code output will clear all 
codes stored in the CONTINUOUS MEMORY. 


Repeat KEY ON. ENGINE OFF SELF-TEST. 
© Does KEY ON, ENGINE OFF SELF-TEST 
output 11-10-11? 


| ¢ | DETERMINE CODES TO BE TESTED 


@ Refer to CONTINUOUS MEMORY CODES 
recorded in QUICK TEST STEP 3.0A. 


@ Have any of the codes been repaired either in 
KEY ON, ENGINE OFF or ENGINE RUNNING 
SELF-TESTS? 









No 





Go To | 6.0B}. 


Return to Step 1.0 of 
QUICK TEST and 
make the necessary 
repairs indicated in 
QUICK TEST STEPS 
3.0 and 5.0 before 
continuing. 








Go To 








6.0C}. 








Check STI circuit for 
short to ground. Repair 
as necessary. Repeat 


Step [6.08]. 





Disregard codes 
already serviced. For 
remaining codes, 


Go To|6.0D]. 

















Go To | 6.0D}. 
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QUICK TEST: Continuous 
Self-Test 


D | TEST RESULTS AND ACTION TO TAKE 


@ YOU SHOULD NOT BE HERE UNLESS ALL PREVIOUS QUICK TEST STEPS HAVE BEEN SUCCESS- 
FULLY COMPLETED! 


© Verify proper test equipment hook up per QUICK TEST STEP 2.0. 
© SELF-TEST deactivated. Do not activate SELF-TEST unless instructed. 


© Using the service codes determined in STEP 6.0C, follow the action to take instructions. (While In the 
appropriate PINPOINT TEST, one or both of the continuous monitor modes described below may have to be 
used to find the intermittent fault.) 


CONTINUOUS MONITOR (WIGGLE) MODES 


@ KEY ON ENGINE OFF 
With SELF-TEST deactivated, turn the ignition key to the ON position. You are now in the continuous monitor 
mode (wiggle test). STO will be activated whenever a fault is detected. A fault is indicated when the STAR 
LED turns off or the VOM deflection is 10.5V or greater. 

@ ENGINE RUNNING 
Activate SELF-TEST and perform ENGINE RUNNING QUICK TEST. After service code output has been 
completed do not turn engine off or deactivate SELF-TEST. Approximately 2 minutes after code 11 has been 
outputted the system will enter and remain in continuous monitor mode until SELF-TEST is deactivated or the 
engine is turned off. STO will be activated whenever a fault is detected. A fault is indicated the same way as 
KEY ON ENGINE OFF. 


@ Refer to the appendix for a detail 


6.0 











ion of the continuous monitor (wiggle te: 
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QUICK TEST: Continuous 6.0 
Self-Test : 














MERKUR XR4Ti 










ACTION TO TAKE 





Coptnuove Memory oe 
14 GO to Pinpoint Step 

18 GO to Pinpoint Step Nt 

21 GO to Pinpoint Step DESO 
22 GO to Pinpoint Step DF90 
51 GO to Pinpoint Step DE91 


‘53 GO to Pinpoint Step >| DH90 
54 GO to Pinpoint Step >| DAS0 
56 GO to Pinpoint Step OKk90 
61 GO to Pinpoint Step 
63 GO to Pinpoint Step >| DH94 
64 GO to Pinpoint Step DAs 
66 GO to Pinpoint Step DK93 
No Codes/Gode Not Listed 












GO to Pinpoint Test Step Q1 
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APPENDIX: Self-Test 


Description 





SELF-TEST DESCRIPTION 


The Self-Test is divided into three specialized tests: Key On, Engine Off, Engine Running, and 
Continuous memory. The Self-Test is not a conclusive test by itself, but is used as a part of the 
functional Quick-Test diagnostic procedure. The processor stores the Self-Test program in its 
permanent memory. When activated, it checks the EEC-IV system by testing its memory 
integrity and processing capability, and verifies that various sensors and actuators are 
connected and operating properly. 


The Key On, Engine Off and Engine Running tests are functional tests which only detect faults 
present at the time of the Self-Test. Continuous testing is an ongoing test that stores fauit 
information for retrieval at a later time (during the Self-Test). 


Key On, Engine Off 
At this time, a test of the EEC-IV system is conducted with power applied and engine at rest. 


For Self-Test to detect errors in this test the fault must be present at the time of testing. For 
intermittents, refer to Continuous Memory Codes. 


Separator Pulse 


A single 1/2 second separator pulse is issued 6-9 seconds after the last Functional Test code 
(Key On, Engine Off only). Then 6-9 seconds after the single 1/2 second separator pulse, the 
continuous codes will be issued. Refer to the example below: 


NOTE: The separator code and continuous memory codes follow Key On, Engine Off testing 
codes ONLY. 


Continuous Memury Codes 


Continuous memory codes are issued as a result of information stored during continuous 
monitor testing, while the vehicle was in normal operation. These codes are displayed only 
during the Key On, Engine Off testing and after the separator code. These codes should be 
used for diagnosis only when Key On, Engine Off and Engine Running Self-Tests result in code 
11 and all Quick Test steps 1.0 through 5.0 have been successfully completed. 


Engine Running Test 


At this time, a test of the EEC-IV system Is conducted with the engine running. The sensors are 
checked under actual operating conditions and at normal operating temperatures. The actuators 
are exercised and checked for corresponding results. 


Engine Identification Codes (ID Codes) 


Engine ID codes are issued at the beginning of the engine running test and are one-digit 
numbers represented by the number of pulses sent out. The engine ID code is equal to 1/2 the 
number of engine cylinder (i.e. 2 pulses = 4 cylinders). These codes are used to verify the 
proper processor is installed and that the Self-Test has been entered. 


Dynamic Response Check 


The dynamic response check verifies the movement of the TP, VAF, and MAP sensors during 
the brief Wide Open Throttle (WOT) performed during the Engine Running Test. The signal for 
the operator to perform the brief WOT is a single pulse or 10 code on the STAR. 
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APPENDIX: Diagnostic Aids 














OUTPUT STATE CHECK 


The output state check aids in servicing output actuators associated with the EEC-IV system. It 
enables the technician to energize and de-energize most of the system output actuators (turn EGR 
solenoid and Self-Test Output (STO) On and Off) on command. This mode is entered after all 
codes have been received from Key On, Engine Off and Continuous Testing. At this time, leave Self- 
Test activated and depress the throttle. Each time the throttle is depressed the output actuators will 
change state (On to Off or Off to On). 


e Enter Self-Test. 

Code Output Ends. 

Do Brief WOT. 

Output Actuators Actuated. 

© Next Brief WOT. 

© Output Actuators Deactivated. 
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APPENDIX: Continuous 
Self-Test 


The Continuous Memory service codes are separated from the Quick Test Key On, Engine Off 
codes by a single separator pulse, Figure 5. 





cone 11 cope 10 


a —_— eS YES 
‘4 SECONDS: 6-9 SECONDS 4 SECONDS 


KEY ON, ENGINE OFF CODES SEPARATOR CONTINUOUS MEMORY CODES 
* 87) 


TAR STAR 
at 40 aM 





Figure 5 Continuous Memory Self-Test Output Code Format 


The Continuous Memory codes should never be used for Diagnosis until the Key On, Engine Off 
and Engine Running Tests result in a pass code 11. 


The service codes that were displayed (repeated) in both the Continuous Memory and Engine 
Running Test are considered repaired. The unique service code(s) displayed only in Continuous 
Memory are considered the intermittent service codes. 


During this mode of testing we continuously monitor inputs to processor for opens and shorts. The 
continuous memory codes must be retrieved within twenty engine temperature warm up cycles. 
On the twenty-first Engine Temperature cycle the service code will be automatically erased. The 
continuous memory code can also be erased by deactivating Quick Test, while the service 
codes are being outputted. 


Continuous Monitor Test 


This test is intended as an aid in diagnosing intermittent failures in the sensor input circuits. 
The Self-Test output is energized whenever the continuous memory mode senses a fault and de- 
energized when the system is OK. 


® Connect a VOMI/STAR to the Self-Test output. 
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APPENDIX: Continuous 
Self-Test (Continued) 


© Key On, Engine Off Continuous Monitor Test, (Wiggle). 
To enter this mode, “verify” Self-Test is not activated and then turn the key to run. Self-Test 
output will be activated whenever a continuous fault is detected and if the duration is long 
enough, a fault code will be stored. 

© Engine Running Continuous Monitor Test, (Wiagle). 


This mode of testing is entered approximately 2 minutes after the service codes from the 
Engine Running portion of Quick Test (Step 5.0) because the engine running test can be 
entered only once per ignition cycle. An alternate quick method (eliminates waiting for 
Self-Test to complete its cycle) is to enter the running test, exit, and re-enter (do not shut 
the engine off). This will put you in the Engine Running Continuous Monitor (Wiggle) Test. 


~The Continuous Monitor (Wiggle) Test will allow the technician to enter this mode of Self- 
Test and to attempt to re-create the intermittent failure (tap, move, wiggle the harness 
and/or the suspected sensor). 


If the VOM/STAR indicates a fault (short or open) the corresponding service code will be 
stored. Now with the knowledge of the affected circuits, a close check of the harness and 
associated connectors can be made. 


NOTE: Remember to keep your eyes on the VOM/STAR for any change which will indicate 
where the intermittent is located. 


EXAMPLE: How to Use the Continuous Monitor Test (Systematically) 


If a service code 51 was displayed: Engine Coolant Temperature Sensor. 
Visually inspect the sensor very closely. 
© Enter Continuous Monitor test. 

Lightly TAP on the sensor. 

Push/pull on the sensor harness connector (do not disconnect, yet). 


Test and Wiggle (shake) harness vigorously working from the sensor connector toward the 
dash panel and from the dash panel to the processor in short sections. 


If VOM has not given a positive indication of an intermittent, disconnect the sensor from the 
harness as carefully as possible. Remove terminals from the connector. Visually inspect 
terminals at both ends for corrosion, bad crimps, improperly seated terminals, etc. 


Reconnect after inspection. 
Disconnect processor from harness as carefully as possible. 


Inspect terminals. 


Only remove terminals associated with the sensor being inspected. 


if the VOM does not give a positive intermittent indication, reconnect the connector and 
erase the Continuous Test service codes. 


To erase the continuous service codes: 


—lInitiate Key On, Engine Off Self-Test. 

— Remove jumper from the Self-Test input terminal as soon as the first service code is 
received (even if an 11" is the first code). 

— Rerun Self-Test with jumper to verify services have been erased. 
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APPENDIX: Code Output 


Format 































SERVICE CODES 


The EEC-IV system communicates service information to the outside world by way of the Self- 
Test service codes. These service codes are two-digit numbers representing the results of Self- 
Test. 

The service codes are transmitted on the Self-Test output (found in the Self-Test connector) in 
the form of timed pulses, and read by the techniclan on a voltmeter or on the STAR tester. 


SELF-TEST OUTPUT CODE FORMAT* 
KEY ON, ENGINE OFF 


DIGIT PULSES ARE 1/2 SECOND “ON” AND 1/2 SECOND “OFF 


1 1 1 1 


WR 
oo (9 SECONDS 69 seconps SECONDS 


FAST CODES KEY ON, ENGINE OFF CODES SEPARATOR. CONTINUOUS MEMORY CODES 


STAR stan STAR 
a 310 11 


NOTE: CONTINUOUS CODES WILL ONLY BE OUTPUTTED DURING KEY ON-ENGINE OFF. 


Figure 1 Key On, Engine Off Self-Test Output Code Format 





SELF-TEST OUTPUT CODE FORMAT* 
ENGINE RUNNING 





DIGIT PULSES ARE 1/2 SECOND “ON” AND 1/2 SECOND “OFF” 
1 


PAST 
aséeru copes 6-20 SECONDS ‘4.18 SECONDS 


3*6cvL. of 
ENGINE RESPONDS 
TEST 





ENGINE RUNNING “GOOSE ENGINE ENGINE RUNNING 
LD. PULSE NOW" CODE copes 


STAR STAR STAR 
120 10 aM 





Figure 2 Engine Running Self-Test Output Code Format 


Fast Codes 


Fast codes are issued prior to regular service codes. These codes contain the identical informa- 
tion as the regular service codes but are transmitted at 100 times the normal rate. These codes 
are interpreted by special equipment at the Body and Assembly Division. They serve no . 
purpose for the field. 


For this reason the STAR has been designed to disregard these codes. Some meters in service 
detect these codes as a short burst of information (slight meter deflection). 
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APPENDIX: Self-Test With 
Analog Voltmeter 





Reading Codes—Analog Voltmeter 


When a service code is reported on the analog voltmeter for a function test, it will represent itself 
as a pulsing or sweeping movement of the voltmeter’s needle across the dial face of the voltmeter 
(Figure 3). Therefore, a single-digit number of three will be reported by three needle pulses 
(sweeps). However, as previously stated, a service code is represented by a two-digit number, such 
as 2-3. As a result, the Self-Tests service code of 2-3 will appear on the voltmeter as two needle 
pulses (sweeps), then, after a two-second pause, the needle will pulse (sweep) three times. 


The continuous memory codes are separated ‘rom the functional codes by a six-second delay. a 


single half-second sweep. and another six-second delay. They are produced on the voltmeter in 
the same manner as the functional codes. 








am) toh ois 2. NEEOLE PULSES 
1 NEEDLE PULSE (SWEEP) => 1 NEEDLE PULSE (SWEEP) == (SWEEPS) FOR 
1ST DIGIT 


[ 2-SECOND PAUSE BETWEEN DIGITS 


Wl OF sevice 


. 
. Zt cone 


























172 — | 42 
QSECOND() ©" | Qseconnt) 
| PAUSE | “pause 
5V 3 NEEDLE PULSES 
1 NEEDLE PULSE (SWEEP) 1 NEEDLE PULSE (SWEEP) 1 NEEDLE PULSE (SWEEP) — 
FOR 1/2 SECOND + FOR 1/2 SECOND + = (SWEEPS) FOR 


FOR 1/2 SECOND 2ND DIGIT 





4-SECOND PAUSE BETWEEN SERVICE CODES, 
WHEN MORE THAN ONE CODE IS INDICATED 











e058 








Figure 3 Analog Voltmeter Functional Service Code 








Ue ee 
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APPENDIX: Self-Test With 
STAR Tester 





——_— 


Reading Codes—Self-Test Automatic Readout (STAR) Rotunda Model 007-00004 or 
Equivalent 


After hooking up the STAR tester and turning on its power switch, the tester will run a display 
check and the numerals 88 will begin to flash in the display window (Figure 4). A steady 00 will 
then appear to signify that the STAR tester is ready to start the Self-Test and receive the test's 
service codes. 


To receive the service codes, press the pushbutton at the front of the STAR tester. The button will 
latch down, and a colon will appear in the display window in front of the 00 numerals. The colon 
must be displayed to receive the service codes. 


If for any reason the technician wishes to clear the display window during the Self-Test, he must 
turn off the vehicle’s engine, press the tester's pushbutton once to unlatch it (colon will 
disappear), then press the button again to latch down the button (colon will appear again). Every 
time the STAR tester is turned off, the low battery indicator (LO BAT) should show briefly at the 
upper left corner of the tester’s display window. If the LO BAT indicator shows steadily at any 
other time during the operation of the STAR tester with any service code, turn its power switch to 
Off and replace the 9-volt battery in the tester. 


The STAR tester will display the last service code received, even after disconnecting it from the 
vehicle. It will hold the service code on the display until the power is turned off or the pushbutton 
is unlatched and relatched. 


WARNING: Anyone who departs from the instructions provided in this publication must first 
establish that he compromises neither his personal safety nor the vehicle integrity by his choice 
of methods, tools, or parts. 











wr mn 
ae dhinst idee Fane 











Spiabied 


COLON DISPLAY 


STEADY 





= 1"; 
» COLON MUST BE DISPLAYED 
. n TO RECEIVE SERVICE CODES. 


LO BAT INDICATOR 


co eaT = 
7 

: 
£ 





(| LoBat sows sTEADILy wiTH 
SEAVICE CODE, REPLACE TESTER'S 
9V BATTERY, 











ABIBE-A 














Figure 4 Self-Test Output Code Format 
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APPENDIX: Test Equipment 








EQUIPMENT REQUIRED: 





© Rotunda Self-Test Automatic Readout (STAR), No. 007-00004 with cable assembly No. 007-00010. 


Refer to STAR operation. 
® Analog volt-ohmmeter, 0 to 20v DC, (alternate to STAR). 


DISPLAY WINDOW He - 
oN-oFF 
Gh i-—— rower NEEDLE 
i SwiToH 
puss BUTTON 
Automatic Readout (STAR) Tester L_ 


e Jumper wire. 











Analog Voltmeter 


DIAL FACE 


e Vacuum gauge, Rotunda 059-00008 or equivalent. Range 0-30 in. Hg. Resolution 1 in. Hg. 
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Jumper Wire 








Vacuum Gauge 
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APPENDIX: Test Equipment (Continued) 










®@ Tachometer, Rotunda No. 059-00010 or equivalent. Range 0-8,000 rpm. Accuracy + 40 rpm. 
Resolution 20 rpm. 
@ Breakout Box, Rotunda 014-00322, Special Service Tool T83L-50-EEC-IV or equivalent. 











Breakout Box 


Tachometer 





©® Vacuum pump, Rotunda No. 021-00014 or equivalent. Range 0-30 in. Hg. 


© Digital volt-ohmmeter, Rotunda No. 014-00407 or equivalent. Input impedance 10 Megaohm 
minimum. 


Digital Volt-Ohmmeter 





Vacuum Pump 
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APPENDIX: Test Equipment (Continued) 
















® Electronic Fuel Injection Pressure Gauge EFI/CFI only, Tool T80L-9974-A or equivalent. (Use 
instructions. For specific applications, refer to Shop Manual Group 24.) 


© Spark tester (optional modified spark plug with side electrode removed). Tool D81P-6666-A or 
equivalent. 


EF! Pressure Gauge Spark Tester 





® Timing light, Rotunda model 059-00006 or equivalent. 
© Non-powered Test lamp. 


= — J=>—— 








! 


Timing Light 





Non-Powered Test-Lamp 
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EECIV — PINPOINT TESTS 


Emission Controls 





EEC Diagnostics 





Electronic Diagnostic By Symptom 2.3L EFI 





___seaerom sr RETION TO TAKE 
| 7.0 | DIAGNOSTICS BY SYMPTOM 


© Engine stalls. Always Rich/Lean. © GO to Pinpoint Test 
© Stalls in Self-Test. Step | $1]. 
@ Runs rough. 
@ Misses. 








© BP test, GO to 
Pinpoint Test 


Step | DF20}. 


@ Idle speed control, GO 
fo Pinpoint Test 


Step [Kes]. 


© Poor power/ground 
connections. 

@ Ignition system 
distributor cap, rotor, 
wires, coil, plugs. 

© Short to Ground, Go 
to Pinpoint Test 


Step [39]. 


© Base engine valves 
cam timing, 
compression etc. 











© Detonation/spark knock. GO to Pinpoint Test 
Step [Dar]. 


@ High idle speeds on each restart may be GO to Pinpoint Test 
accompanied by detonation for up to 3-5 minutes Step 
after a restart. 





© Lack of fast idle assist with A/C On. GO to Pinpoint Test 
Step | FA1|. 


© Gasoline fumes under hood. GO to Pinpoint Test 
Step | KD1}, 











@ ACC does not cut-off under WOT conditions. GO to Pinpoint Test 
Step [KM1]. 





@ Poor performance, sluggish detonation. Boost control not 
functioning properly 
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EEC-IV Module Connector Pin Usage 
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‘Application ‘Abbreviations 

Keep Alive Power KAPWR 
Ignition Diagnostic Monitor 10M 
Engine Coolant Temperature ECT 
AC Clutch ‘ACC 
Ignition Ground IGN. GND. 
Self-Test Output STO 
Case Ground CSE. GND. 
Idle Speed Control Isc 
Fuel Pump Control FP 
Knock Sensor KS 
Vane Air Temperature VAT 
Voltage Reference V. REF. 
Exhaust Gas Oxygen Sensor EGO 
Neutral Drive Switch NOS 
Boost Control BOOST 
Data Output Link DOL 
EGR ShutOrt EGR SO 
Spark Output SPOUT 

7 Vehicle Power V PWR 

“0 Battery Ground BATT. GND. 

3 Vane Air Flow VAF 

5 Derometrie Presaure oP 

6 Signal Return SiG. RET. 

a7 Throttie Position Sensor TP. 

48 100 W-R-D Self-Test Input stl 

49 89 0 EGO Ground GO GND. 

54 208 O1B WOT. AIC Cut-Off WAC 

56 349) DB Profile Ignition Pick-Up PIP 

57 361 R Vehicla Power Vv PWR 

58 5 TR Injector Bank 1 

59 % TO Injector Bank 2 

60 57 8K Battery Ground BATT. GNO. 





using the Breakout Box. 











Pin locations given for reference only. Probing 60 pin connector with DVOM probe 60/0 00000000051 
will result in permanent damage to the pin connectors. Always probe as directed, 40 


00000000031 
20{ 0000000000,\ 


© 







300000000000 41 
300000000000 21 
190000000000] 1 


CA11039-A 
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Pinpoint Tests 





INSTRUCTIONS FOR USING THE PINPOINT TESTS 


Do not run any of the following Pinpoint Tests unless you are so Instructed by the Quick Test. 
Each Pinpoint Test assumes that a fault has been detected In the system with direction to enter 
a specific repair routine. Doing any Pinpoint Test without direction from Quick Test may pro- 
duce Incorrect results and replacement of Non-Defective components. 


Correct test results for Quick Test are dependent on the proper operation of related non-EEC 
components/systems. It may be necessary te correct any defects in these areas before EEC will 
pass the Quick Test. Refer to the Diagnostic Routines, Section 2 for service. 


® Do not replace any parts unless the test result indicates they should be replaced. 
@ When more than one service code Is received, always start service with the first code received. 


Do not measure voltage or resistance at the processor or connect any test lights to It, unless 
otherwise specified. 


Isolate both ends of a circuit, and turn key Off whenever checking for shorts or continuity, 
unless specified. 


Disconnect solenoids and switches from the harness before measuring for continuity, 
resistance, or energizing by way of 12-volt source. 


In using the Pinpoint Tests, follow each Step in order, starting from the first Step in the ap- 
propriate test. Follow each Step until the fault is found. 


After completing any repairs to the EEC system, verify all components are properly reconnected 
and repeat the functional test (Retest). 


An open Is defined as any resistance reading greater than 5 ohms unless otherwise specified. 
A short is defined as any resistance reading less than 10,000 ohms to ground, unless otherwise 


specified. 

The standard Ford color abbreviations are: 
BK Black N Natural 
BL Blue oO Orange 
BR Brown PK Pink 
DB Dark Blue P Purple 
DG Dark Green R Red 
GY Gray T Tan 
GR Green Ww White 
LB Light Blue Y Yellow 
LG Light Green 


Where two colors are shown for a wire, the first color is the basic color of the wire. The second 
color is the dot, hash, or stripe marking. If D or H is given, the second color is dots or hash marks. 
If there is no letter after the second color, the wire has a stripe. 

For example: 

BRIO is a brown wire with an orange stripe. 

RIY D is a red wire with yellow dots. 

BKIW H is a black wire with white hash marks. 
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PINPOINT TEST 
LETTER 


Pinpoint Test Index 


PINPOINT TEST TITLE 


...EEC IV No Start .. 
-Vehicle Battery . 
. Reference Voltage .. 


SENSOR INPUTS 


. Vane Air Temperature Sensor (VAT).....-....-.....0005 p 
.Engine Coolant Temperature Sensor (ECT) 
.Manifold Absolute Pressure (MAP)/Barometric Pressure (BP) 
.Knock Sensor 

. . Throttle Position Sensor (TPS). 


Vane Air Flow Sensor (VAF) . . 


ADDITIONAL INPUTS 
Neutral Drive Switch A/C Input 


FUEL CONTROL SYSTEMS 


-Fuel Control—EFI 


PROCESSOR OUTPUTS 


. . EGR On/Off Control 
. Idle Speed Control (By-Pass Air) . 
. .Dynamic Response Test 
.Ignition Diagnostic Monitor (IDM). 
. No Codes/Codes Not Listed . 
. -Erratie Ignition 


PAGE 
NUMBER 


» 4-31 


4-37 
AA 


- 4-45 


1114-57 


4-58 
+ 4-65 
4-68 
+ Ae75 


4-27 
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EEC IV Pinpoint A 
No Start Test 









* TEST PIN 56 @-——————_ PIP 
TEST PIN36 G—————— SPOUT. 


TEST PIN 16 @———— IGNITION GROUND. 


TEST PIN 40-60 @——__- GROUND 
TEST PIN 37-57 @——————— VEHICLE POWER. 






IN-LINE SPOUT 
CONNECTOR 





VEHICLE HARNESS 
' CONNECTOI 


* TEST PIN LOCATED ON BREAKOUT BOX. 
ALL CONNECTIONS VIEWED INTO MATING SURFACE. 


NOTE: WHEN BREAKOUT BOX IS INSTALLED, ENSURE THAT TIMING SWITCH IS IN 
“COMPUTED” POSITION UNLESS OTHERWISE NOTED. 


STOP-WARNING 


You should enter this Pinpoint Test only when Steps 1.0 through 3.0 nave been successfully 
completed and the engine is still a no start. This Pinpoint Test will not diagnose ignition 
system problems. 


To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 

Fuel: quantity and quality 

®@ Ignition: general condition, moisture, cracks, damage, etc. 

© Engine: internal, valves, timing belt, camshaft. 

@ Starter and battery circuit 


This Pinpoint Test is intended to diagnose only the following: 
@ Spark (as related to EEC-IV). 


© Circuits: pip, spout, ignition ground, vehicle power. 
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EEC IV 


No Start Test 





CAUTION: No open flame — No smoking during fuel delivery checks. 











[Ai | ATTEMPT TO START ENGINE 


Engine cranks, but 
does not start, or 
stalls out 


Engine does not crank 


Pinpoint 


WARNING: Stop this test at the first sign of a fuel leak and service as required. 
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TEST STEP RESULT ACTION TO TAKE 



















REFER to Shop 
Manual, Group 28. 








CHECK FOR VREF AT THROTTLE 
POSITION SENSOR 









Less than 4.0V or 


Key Off, wait 10 seconds. 
greater than 6.0V 


@ DVOM on 20V scale. 
Disconnect TP sensor. 
@ Key On, Engine Off. 4.0V to 6.0V 


@ Measure voltage at the TP vehicle harness 
connector between VREF and signal return. 


NOTE: Refer to electrical schematic in 
appropriate engine supplement section for 
connector pin orientation. 


| A3 | CHECK FOR SPARK AT PLUGS 




























Spark 





© Disconnect the spark plug wire to any 
accessible cylinder. 


© Connect spark tester between spark plug wire No spark 
and engine ground. 


Crank engine and check for spark. 


e Reconnect the spark plug wire to the spark 
plug. 


| A4 | CHECK FOR SPARK AT COIL 


Remove high tension coil wire from distributor 
and install spark tester. 


© Check for spark while cranking. 
Reconnect high tension coil wire to distributor. 















No spark 





GO to Pinpoint Test 
Step {er} , 


RECONNECT TP 
sensor. GO to [a3]. 












GO to | A13]. 


GO to [A4]. 















REFER to Section 
23-01, for TFI 
Diagnosis for cap, 
rotor, wires. 


GO to [A5]. 
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EEC IV 
No Start 





@ Key Off, wait 10 seconds. 


disconnected. 
 DVOM on 200 ohm scale. 
@ Disconnect TFI. 


ignition ground. 





© Breakout box installed. 
© Connect TFI. 
@ Connect processor. 





box. 
© Attempt to start vehicle. 
© Does the vehicle start? 








© Breakout box installed. 





Breakout box. 
®@ DVOM on 20V scale. 





© Key Off, wait 10 seconds. 
@ Breakout box installed. 

@ Disconnect processor. 

@ Disconnect TFI. 










the Breakout box. 


Pinpoint 


Test 












TEST STEP 


[ AS | HARNESS CHECK (IGNITION GROUND) 


© Install Breakout box. Leave processor 


© Measure resistance between test Pin 16 at the 
Breakout box and TFI harness connector 


ISOLATION OF PROBLEM TO SPOUT 
CIRCUIT 


®@ Timing switch to “Dist” position on Breakout 






SPOUT SIGNAL CHECK 


® Timing switch to “Computed” position on 


© Measure voltage between test Pin 36 at the 
Breakout box and chassis ground, during crank. 


RESULT 














Less than 5 ohms > 


5 ohms or greater > 


vy 


Yes 







Less than 3.0V or 
greater than 6.0V 






yy 


Between 3.0V and 
6.0V 


















A 


ACTION TO TAKE 





GO to | A6]. 











SERVICE harness as 
necessary. RERUN 
Quick Test. 





GO to | Ai0}. 











GO to | A7]. 














GO to | A8]. 











EEC OK, REFER to 
Section 15, for TFI 
diagnosis. 











| A8 | CHECK SPOUT FOR SHORTS 


@ DVOM on 200,000 ohm scale. 

© Measure resistance between test Pin 36 and 
test Pins 16, 20, 26, 40, 60 (short to ground), 
37, 57 (short to power) and 56 (short to pip) at 





All readings 10,000 
ohms or greater 







Any reading less than 
10,000 ohms 


















GO to [Ag]. 










SERVICE short in 
harness. RERUN 
Quick Test if vehicle 
does not start. GO 


to [AQ]. 
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EEC IV Pinpoint A 
No Start Test 


TEST STEP RESULT 


[ Ag | ISOLATE SHORT(S) IN PROCESSOR 


© Key Off, wait 10 seconds. 
© Breakout box installed. 
@ Reconnect processor. 
@ TFI disconnected. 
@ DVOM on 200 ohm scale. 


© Measure resistance between test Pin 36 and 
test Pins 37 and 57 (short to power) also, test 
Pins 40 and 60 (short to ground) at the 
Breakout box. 


[a0] PIP SIGNAL CHECK 


© Breakout box installed. Between 3.0V and 
6.0V box. REPLACE 
© DVOM to 20V scale. processor. RERUN 


© Measure voltage between test Pin 56 and test Quick Test. 
Pin 16 at the Breakout box. 
Alt]. 


@ Crank engine, record reading. 


[att] CONTINUITY OF PIP CIRCUIT CHECK 


© Breakout box installed. 
@ Key Off, wait 10 seconds. 

5 ohms or greater SERVICE open PIP 
6: DyOM on: 200 ofun scale circuit. RERUN Quick 
© Disconnect TFI. Test. 
© Disconnect processor. 


© Measure resistance between test Pin 56 at the 
Breakout box and TFI harness connector PIP 
circuit. 











ACTION TO TAKE 












Connect TFI. 
GO to | A10}. 






All readings 5.0 ohms 
or greater. 


























REPLACE processor. 


Any reading less than 
iS RERUN Quick Test. 


5.0 ohm: 








REMOVE Breakout 
























Less than 3.0V or 
greater than 6.0V 


GO to 


















Less than 5 ohms GO to|A12}. 





















4-32 


TEST [ mesrene | 


[A12 | CHECK PIP CIRCUIT FOR SHORTS 


@ Breakout box installed. 

® Processor disconnected. 

@ Key Off. 

® Disconnect TFI connector. 

@ DVOM on 200,000 ohm scale. 


® Measure resistance between test Pin 56 and 
test Pins 16, 20, 26, 40, 60 (shorts to ground) 
and test Pins 37 and 57 (shorts to power) and 
test Pin 36 (short to spout) at the Breakout box. 


A13 | SPOUT SIGNAL VERIFICATION 


© Key Off, walt 10 seconds. 


© Disconnect processors 60 pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


© Install Breakout box. 
Processor connected. 
@ DVOM on 20V scale. 


© Measure voltage between test Pin 36 at the 
Breakout box and chassis ground, during crank. 


@ Ensure timing switch is in “Computed” position 
on Breakout box. 
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EEC IV Pinpoint 
No Start Test 


| resur 


Any resistance less 
than 10,000 ohms 


All resistance greater 
than 10,000 ohms 


Between 3.0V and 
6.0V 


Less than 3.0V or 
greater than 6.0V 


] Action To Taxe | TO TAKE 


SERVICE PIP circuit. 
RERUN Quick Test. 


REFER to Section 23 
for TFI diagnosis. 
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EEC IV Pinpoint 
No Start Test 


TEST STEP RESULT 


[A21] FUEL PUMP CHECK 


® No smoking nearby. 


® Disconnect all injector electrical connections at 
the injectors. 


© Connect pressure gauge. 
© Note initial pressure reading. 


© Observe pressure gauge as you pressurize fuel 
system. (Turn key to RUN for 1 second, then 
turn key to OFF. Wait 10 seconds. Repeat 5 
times.) 


© Turn key Off. Wait 10 seconds. 
® Reconnect all injectors. 


WARNING: If fuel starts leaking, turn key OFF immediately. No smoking. 










ACTION TO TAKE 














PRESSURE GAUGE 
READING: 


Increased 





GO to Pinpoint 
Test Step | $1]. 














Did not increase TURN key Off, and 


CONTINUE to| A22}. 





INERTIA SWITCH CHECK 


© Key Off. 

© Fuel pressure gauge installed. 

© Locate fuel pump inertia switch. Refer to 
Owner's Manual for location. 

© Push the button of inertia switch to reset to ON. 

NOTE: If switch will not reset to ON, replace 


Inertia Switch and repeat Step A21. If switch 
button was on, GO to Step J1. 








PRESSURE GAUGE 
READING: 


Increase 














REHUN Quick Test. 


© GO to [ui]. 


No increase 


@ Observe pressure gauge as you pressurize fuel 
system. (Turn key to RUN for 1 second, then 
turn key to OFF. Wait 10 seconds.) Repeat 5 
times. 
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Vehicle Battery Pinpoint | 8 | 
a 


SELF-TEST 


® TEST PIN 46 Oc“ SIGNAL RETURN: CONNECTOR 

a 

Sooo CuNeeTOR 
TEST PING? Q—$—$ $$$ s10 
Test PIN«S  Q——— 3 

To 

TEST PIN40 @©>-———— GROUND on 
TEST PIN6O ~@-—————— GROUND ree 











To 
SELF-TEST 
INPUT 













0. 
IGNITION SWITCH 


TEST PIN37 @-——. VPWR. 










TESTPINS7 @)———————_ VPWR FUSE 
LINK 
To 
TEST PIN’ — @}—$_$_$___—. awe ne 
TO CHASSIS e 
TEST PIN20 @-———————— croun. ——a,_ Bik 


Test PIN26 @——————. ver = To SENSORS 
TEST PIN 49 Gp £0 GND. 


* TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


STOP-WARNING 


You should enter this Pinpoint Test only when directed here from Pinpoint Tests C, J or P or 
when a continuous memory code 78 Is received In Quick Test Step 6.0C. 





To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 


@ Ignition switch. 

© Battery Cables. 

@ Alternator. 

@ Voltage Regulator. 

© Ground Straps. 

This pinpoint test Is intanded to diagnose only the following: 

@ Processor. 

@ Hamess circults: Signal Return, STO, STI, Ground, VPWR, KAPWR, VREF, Ignition. 
© Battery Voltage. 

@ Power Relay. 


Emission Controls — EEC Diagnostics _ 





Vehicle Battery 





TEST STEP 


[ B1 | BATTERY VOLTAGE CHECK 


@ Key On, Engine Off. 
@ DVOM on 20V scale. 
@ Measure voltage across battery terminals. 


[ B2 | BATTERY POWER GROUND CHECK 


® Key On, Engine Off. 
© Processor connected. 
@ DVOM on 20V scale. 


Measure voltage between battery negative post 
and Signal Return in the Self-Test connector. 


| B3 | GROUND FAULT ISOLATION 


© Breakout box installed. 
@ Key On, Engine Off. 

@ Procassor connectad 
@ DVOM on 20V scale. 


© Measure voltage between battery negative post 
and test Pins 40 and 60 at the Breakout box. 


PROCESSOR GROUND 
FAULT ISOLATION 


@ Breakout box installed. 

@ Key Off, wait 10 seconds. 
© Processor connected. 

® DVOM on 200 ohm scale. 


© Measure resistance between test Pin 46 and 
test Pin 40 and between test Pin 46 and test 
Pin 60 both at the Breakout box. 





10.5V or greater 


Less than 10.5V 


Less than 0.5V 


0.5V or greater 


Both readings less 
than 0.5V 


One or both readings 
0.5V or greater 


Both readings less 
than 5 ohms 


One or both readings 
5 ohms or greater 


Pinpoint 
Test 
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| action to taxe | TO TAKE 


GO to [B2]. 


SERVICE discharged 
battery, REFER to 
Group 31. 





GO to [Ba]. 


Circuit(s) with greater 
than 0.5V has high 
resistance or open. 
CORRECT faulty 
ground circuit. 
RERUN Quick Test. 


GO to [BS]. 


DISCONNECT 
processor connector 
and INSPECT for 
corrosion, damaged 
pins, etc. SERVICE as 
necessary 

RETEST. ifs fault is still 
present, REPLACE 
processor. RERUN 
Quick Test. 
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Vehicle Battery Pere 8 | 


TEST STEP 


[ 85 | HARNESS CHECK (SIGNAL RETURN) 


© Breakout box installed. 
© Key Off, wait 10 seconds. 
@ Processor connected. 

@ DVOM on 200 ohm scale. 


© Measure resistance between test Pin 46 at the 
Breakout box and Signal Return In the Self-Test 
connector. 


12 VOLT BATTERY POWER 

FAULT ISOLATION 
@ Key On, Engine Off. 
@ Processor connected. 
@ DVOM on 20V scale. 


© Measure voltage between the battery negative 
post and KAPWR circuit at EEC power relay. 














RESULT ACTION TO TAKE 















Less than 5 ohms System OK. RUN 


Quick Test. 














CORRECT cause of 
resistance In the 

harness Signal Return 
circuit. RERUN Quick 
Test. 


5 ohms or greater 












GO to [B7]. 





10.5V or greater 










Less than 10.5V CHECK KAPWR and 
VPWR circuits for 
shorts to ground and 
KAPWR circuit from 
power relay to battery 
positive post for 
opens. SERVICE as 
necessary. RERUN 
Quick Test. 















12 VOLT BATTERY POWER 
FAULT ISOLATION 
@ Key On, Engine Off. 
© Processor connected. 
Less than 10.5V CHECK for open in 


© DVOM on 20V scale. ignition switch circuits. 


© Measure voltage between the battery negative ERVICE as 
post and Ignition circuit at EEC power relay. necessary. RERUN 


Quick Test. 
12 VOLT BATTERY POWER 
FAULT ISOLATION 
@ Key On, Engine Off. 
© Processor connected. 
© DVOM on 20V scale. 


® Measure voltage between the battery negative 
post and ground circuit at EEC power relay. 





10.5V or greater GO to [Ba]. 

















Less than 0.5V 


GO to [BS]. 











0.5V or greater SERVICE open or 
ground in Ground 
Circuit. RERUN Quick 


Test. 
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Vehicle Battery nme lk 3 
















| restsrere STEP 
12 VOLT BATTERY POWER 
FAULT ISOLATION 
© Key On, Engine Off. 
© Processor connected. 


@ DVOM on 20V scale. 


@ Measure voltage between the battery negative 
post and VPWH circuit at EEC power relay. 


RESULT > ACTION TO TAKE 





10.5V or greater SERVICE shor to 
ground or open in 
VPWR circult from 
EEC power relay to 
processor connector 
test Pins 37 and 57. 
RERUN Quick Test. 





















Less than 10.5V Bs REPLACE power 
relay. RERUN Quick 
est. 


[B10] WIGGLE TEST VPWR CIRCUITS 





© Key On, Engine Off. Yes p>! SERVICE intermittent 
: VPWR circuit. RERUN 

e aT AR teeter or VOM hooked up to Self-Test Quick Test. 

© Self-Test deactivated. No INSPECT EEC-IV 


® Observe STAR/VOM for fault indication as 
explained in Quick Test Step 6.0D. 

© Shake, bend and twist the EEO-IV harness from 
the EEC time delay power relay to the 

processor. 


time delay power relay 
and harness 
connectors for 
damaged pins, 
corrosion, etc. 
SERVICE as 
necessary. If OK, 
REPLACE EEC-IV 
time delay relay. 


RERUN Quick Test. 
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Pinpoint 
Test 


Reference Voltage 








TO SENSORS 
“TEST PIN s@—l— VREF >> 


TEST PIN 49 p> See. 


TEST PIN 46 @———-- SIGNAL RETURN. 
SELF-TEST PIGTAIL, 
ooodm 


CONNECTOR CONNECTOR 
TEST PIN 17 @——__________. STO = 3 
F-TEST 
TEST PIN 48 @———————_____. TI INPUT . 









TO 
TEST PIN 40 @—— GROUND. 6) Bar 
PIGTAIL 
TEST PIN 60 @—————— GROUND 
EEC 
TO IGN. sw. €——___—___ POWER 
RELAY 
TEST PIN 37 ont 
TEST PIN 57 @——VPWA 
To 
TESsTPIN’ @— —————KaPwR STARTER 
TO CHASSIS RELAY 
TEST PIN 20 @-—— GROUND ——__ GROUND unk 


TEST PIN 49 @———— EG GND. 


*TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


NOTE: Refer to the electrical schematic in the appropriate engine supplement section for 
proper connector and pin orlentation. 





STOP-WARNING 


You should enter this Pinpoint Test only when a check for VREF has failed in the sensor 
Pinpoint Tests (D-Series) or Pinpoint Teste A or Q. 


This pinpoint test is intended to diagnose only the following: 
© Processor. 
@ Sensor harness circuits: Signal Return, STO, STI, Ground, VPWA, KAPWR, VREF, Ignition. 
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Pinpoint Cc 


Reference Voltage Test 





















TEST STEP 


VEHICLE BATTERY POWER CIRCUIT 
CHECK 


RESULT P| ACTION TO TAKE 








































































Breakout box installed. 10.5V or greater 
© Key On, Engine Off. a 
® Processor connected. Less than 10.5V GO to| Bi}. 
®@ DVOM on 20V scale. 
© Measure voltage between test Pin 37 at the 

Breakout box and Signal Return in Self-Test 

connector. 

VREF VOLTAGE CHECK 

© Breakout box installed. 6.0V or greater GO to |C4]. 
© Key On, Engine Off. 
© Processor connected. 4.0V or less GO to [es]. 
® DVOM on 20V scale. 
© Measure voltage between test Pin 26 and test | Greater than4.ov, Pe} GO to [C3]. 


less than 6.0V 





Pin 46 at the Breakout box. 


CHECK VREF AND SIGNAL RETURN 
FOR CONTINUITY 


@ Breakout box installed. 

®@ Disconnect 60 Pin connector. Inspect for 
damaged pins, corrosion, loose wires, etc. 
Service as necessary. 


© Processor disconnected. 
© Key Off. 
@ DVOM on 200 ohm scale. 


© Measure resistance from test Pin 26 at 
Breakout box to VREF at vehicle harness 
connector of the sensor that sent you here. 


© Measure resistance from test Pin 46 at 
Breakout box to signal return at vehicle harness 
connector of the sensor that sent you here. 


CHECK FOR SHORT FROM VREF 
TO VPWR 


@ Key Off, wait 10 seconds. Less than 0.5V REPLACE processor, 
© Breakout box installed. RERUN Quick Test. 
© Disconnect processor. 
@ Key On, Engine Off. 
© DVOM on 20V scale. 


® Measure voltage between test Pin 26 at the 
Breakout box and battery ground. 





C3 





RECONNECT 
sensors. Reference 
voltage OK. RERUN 
Quick Test. 


Less than 5 ohms on 
all readings 


5 ohms or greater on 
any reading 


SERVICE open in 
VREF or Signal 
Return. RERUN Quick 
Test. 











c4 












0.5V or greater SERVICE short to 
battery power in EEC 
harness. RERUN 
Quick Test. If 
condition persists, 
REPLACE processor. 
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Reference Voltage 











TEST STEP 







C5 | CHECK FOR SHORTED THROTTLE 
POSITION SENSOR 


© Key Off, wait 10 seconds. 
© Breakout box installed. 
Processor connected. 


© Disconnect Throttle Position (TP) sensor from 
vehicle harness. 


@ Key On, Engine Off. 
@ DVOM on 20V scale. 


Measure voltage between test Pin 26 and test 
Pin 46 at the Breakout box. 


CHECK FOR SHORTED EGR VALVE 
POSITION (EVP) SENSOR 






cé 


© Breakout box installed. 
@ Processor connected. 


@ Key On, Engine Off. 
@ DVOM on 20V scale. 
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Pinpoint 


Test 


RESULT >| 


Less than 4.0V 


4.0V or greater 











© Breakout box installed. 
@ Processor connected. 


@ Key On, Engine Off. 
@ DVOM on 20V scale. 


@ Measure voltage between test Pin 26 and test 
Pin 46 at the Breakout box. 





© Key Off, wait 10 seconds. Less than 4.0V > 
4.0V or greater > 
@ Disconnect EGR valve position (EVP) sensor. 
Measure voltage between test Pin 26 and test 
Pin 46 at the Breakout box. 
C7 | CHECK FOR SHORTED MAP/BP SENSOR 
@ Key Off, wait 10 seconds. Less than 4.0V 
@ Disconnect MAP/BP sensor. 
4.0V or greater Py 











ACTION TO TAKE 


Vehicles equipped 
with EVP sensor, GO 


to [C6]. 





other vehicles, GO 
C7}. 














REPLACE TP sensor. 
RERUN Quick Test. 





GO to 





C7}. 








REPLACE EVP 
sensor. RERUN Quick 
Test. 


=< 4 


Vehicles equipped 
with VAF sensor, GO 


to (cs). 


All other vehicles, GO 
to C9}. 














REPLACE MAP/BP 
sensor. RERUN Quick 
Test. 





fee eee he ele es 
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SL 


Reference Voltage Pinpoint Cc 


Test 





















TEST STEP 


CHECK FOR SHORTED VANE AIR METER 
(VAF) SENSOR 


RESULT ACTION TO TAKE 

















© Key Off, wait 10 seconds. Less than 4.0V hm  GOto[ca]. 

© Breakout box installed. 

© Processor connected. 4.0V or greater >| cia tet 
® Disconnect vane air meter (VAF) sensor. Quick Test. 


© Key On, Engine Off. 
® DVOM on 20V scale. 


© Measure voltage between test Pin 26 and test 
Pin 46 at the Breakout box. 


| c9 | SHORT TO GROUND IN VREF 


Breakout box installed. 

© Processor disconnected. 

© Key Off, wait 10 seconds. 

© Disconnect TP and MAP/BP, EVP and VAF, if 
so equipped. 

© DVOM on 200 ohm scale. 


@ Measure rasistance between test Pin 26 and 
test Pins 20, 40, 46 and 60 at the Breakout box. 












Less than 5 ohms P| SERVICE short to 
ground. CONNECT all 
sensors. RERUN 
Quick Test. If original 
condition still exists, 
REPLACE processor. 











5 ohms or greater RECONNECT 
sensors. REPLACE 
processor. RERUN 


Quick Test. 
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Pinpoint 
Test 


Vane Air Temperature 
Sensor (VAT) 


* TEST PIN 25 Oo VAT SIGNAL —__— 
VAT 
VAF 
VREF 
‘SIG. ATN. 
BLANK 
TEST PIN 48 =(@-———-——— SIGNAL RETURN ——€ 


NOTE: AMBIENT TEMP. MUST BE GREATER THAN 50°F TO PASS THIS TEST. 


DA 

















TYPICAL RESISTANCE BETWEEN 
Wee 58002 27000 3000 1800 1250 
AT TEMPERATURE [eee tase arr aorr | 


* TEST PIN LOCATED ON BREAKOUT BOX, 
ALL CONNECTIONS VIEWED INTO MATING SURFACE. 





STOP-WARNING 


You should enter this Pinpoint Test only when a service code 24, 54 or 64 Is received in Quick 
Test Step 3.0, 5.0 or 6.0. 










To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 


© Test performed in unusually low (cold) or high (hot) ambient conditions. 
e Ambient temperature must be greater than 50°F for this test. 





This pinpoint test is intended to diagnose only the following: 
© VAT sensor. 

© Circuits: VAT, and Signal Return. 

® Vehicle hamess. 

@ Processor assembly. 
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Vane Air Temperature 
Sensor (VAT) 





Pinpoint 


Test 
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DA 









TEST STEP 





SERVICE CODE 24: CHECK AMBIENT 
TEMPERATURE 


Ambient temperature must be greater than 50°F 
for this test 





RESULT 





IDA2| CHECK FOR V REF AT THROTTLE 
POSITION SENSOR 


© Refer to illustration Q. 
Key Off, wait 10 seconds. 
DVOM on 20V scale. 
Disconnect TP sensor. 
Key On, Engine Off. 


Measure voltage at the TP vehicle harness 
connector between VREF and signal return. 


Less than 4.0V or 
greater than 6.0V 


4,0V to 6.0V 










> 


ACTION TO TAKE 





GO to | DA2]. 











RERUN Quick Test. 


GO to Pinpoint Test 
Step [C1]. 














RECONNECT TP 
sensor, GO 


to |DA3}. 

















IDA3}_ VAT SENSOR CHECK 













NOTE: Ambient temperature must be greater 
than 50°F for this test. 


@ Key Off, wait 10 seconds. 
Harness disconnected from the vane meter. 
@ DVOM on 200,000 ohm scale. 


© Measure resistance at the VAT sensor between 
VAT signal and Signal Return. 


@ Is reading from 125 ohms (240°F) to 3700 ohms 
(50°F)? 











No 





REPLACE processor. 
RECONNECT 
harness to vane 
meter. RERUN Quick 
Test. 





REPLACE vane 
meter. RERUN Quick 
Test. 
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Vane Air Temperature 
Sensor (VAT) 


TEST STEP RESULT 
SERVICE CODE 54: INDUCE OPPOSITE 
CODE 


Pinpoint 
Test 





ACTION TO TAKE 











© Key Off, wait 10 seconds. REPLACE vane 

@ Disconnect vehicle harness from vane meter. Ieee wise 
Inspect for damaged pins, corrosion, loose CONNECT harness to 
wires, etc. Service as necessary. vane meter. RERUN 


® Insert a jumper wire (paper clip) at the vane Quick Test. 


meter vehicle harness connector between VAT 
Signal and Signal Return. 


@ Run Key On, Engine Off Quick Test. 
@ Is Code 64 present? 


IDA11} CHECK CONTINUITY OF VAT SIGNAL AND 
SIGNAL RETURN 


@ Key Off, wait 10 seconds. 


@ Harness disconnected from vane meter, jumper 
wire removed. 


REMOVE jumper wire. 


GO to [DAT]. 





















Both readings are less 
than 5 ohms 


REPLACE processor. 
REMOVE Breakout 
box. RECONNECT 
harness to vane meter 
and processor. 
RERUN Quick Test. 















@ Disconnect processor 60 pin connector. inspect 
for damaged pins, corrosion, loose wires, etc. 
Service as necessary. 


Install Breakout box leaving processor 
disconnected. 
@ DVOM on 200 ohm scale. 


@ Measure resistance between VAT signal at the 
vane meter vehicle harness connector, and test 
Pin 25 at the Breakout box. 


@ Measure resistance between signal return at the 
vane meter vehicle harness connector, and test 
Pin 46 at the Breakout box. 













Either reading is 5 


CORRECT open 
ohms or greater 


circuit, REMOVE 
Breakout box. 
RECONNECT 
harness to vane meter 
and processor. 
RERUN Quick Test. 
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Pinpoint 
Test 
DA20| SERVICE CODE 64: INDUCE OPPOSITE 
CODE 


© Key off, wait 10 seconds. 


@ Disconnect vehicle harness from vane meter. 
Inspect for damaged pins, corrosion, loose 
wires, etc. Service as necessary. 


@ Run Key On, Engine Off Quick Test. 
®@ Is code 54 present? 


CHECK FOR V REF AT THROTTLE 
POSITION SENSOR 
© Refer to illustration Q. 


© Key Off, wait 10 seconds. 
@ DVOM on 20V scale. 









Vane Air Temperature 
Sensor (VAT) 












REPLACE vane 
meter. RECONNECT 
harness to vane 

meter. RERUN Quick 
Test. 


GO to |DA21). 





























Less than 4.0V or 


GO to Pinpoint Test 
greater than 6.0V 


Step | Ct}. 





















© Disconnect TP sensor. 4.0V to 6.0V RECONNECT: ™ 
@ Key On, Engine Off. co (paz2. 












Measure voltage at the TP vehicle hamess 
connector between VREF and signal return. 


CHECK VAT SIGNAL FOR SHORTS 






















@ Key Off, wait 10 seconds. Any reading less than CORRECT circuit 
A 10,000 ohms shorts. REMOVE 

¢ Harness disconnected hom. vane meter. Breakout box. 

@ Disconnect processor 60 pin connector. Inspect RECONNECT 


for damaged pins, corrosion, loose wires, etc. 
Service as necessary. 


Install Breakout box leaving processor 
disconnected. 


@ DVOM on 200,000 ohm scale. 


© Measure resistance between Test Pin 25 and 
Test Pins 40, 46 and 60 at the Breakout box. 


processor and vane 
meter. RERUN Quick 
Test. 


All readings are 
10,000 ohms or 
greater 


REPLACE processor. 
REMOVE Breakout 
box. RECONNECT 
processor. RERUN 
Quick Test. 
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Vane Air Temperature Pinpoint DA 
Sensor (VAT) Test 


TEST STEP ACTION TO TAKE 


DA90| SERVICE CODE 54: CONTINUOUS TEST: 
CHECK VAT SENSOR 

Yes DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
REPLACE VAT 
sensor. RERUN Quick 
Test. 

No GO to | DA91}. 





























@ Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


@ Lightly tap on VAT sensor (simulate road 
shock). 


© Wiggle VAT connector. 
@ Is a fault indicated? 














POWER OR 
VREF CIRCUIT 









—vaT sigc—O—- 
})—SIG RIN—-O———) 


PROCESSOR HARNESS VAT SENSOR 








CHECK EEC-IV HARNESS 








© Observe VOM or STAR LED for a fault Yes ISOLATE fault and 
indication while performing the following: make necessary 

@ Referring to the illustration in Step DA9O, grasp ropales: RERUN Quick 
the harness closest to the sensor connecior. " 
Wiggle, shake or bend a small section of the fa 
EEC-IV system harness while working your way No GO to |DA92). 





to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panei to the 
processor. 


© Is fault indicated? 


CHECK PROCESSOR AND HARNESS 
CONNECTORS 













© Key Off, wait 10 seconds. SERVICE as 
© Disconnect processor 60 pin connector. necessery: RERUN 


@ Inspect both connectors and connector 
terminals for obvious damage or faults. Unable to duplicate 


® Connectors and terminals are OK. fault at this time. 
Continuous code 54 
testing complete. 
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Vane Air Temperature 
Sensor (VAT) 


Pinpoint 


Test DA 


RESULT ACTION TO TAKE 


DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
REPLACE VA’ 
sensor. RERUN Quick 
Test. 





TEST STEP 


SERVICE CODE CONTINUOUS TES 
CHECK VAT SENSOR 


@ Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


© Lightly tap on VAT sensor (simulate road 
shock). 





DA93 


@ Wiggle VAT connector. 
© Is fault indicated? 





GO to {DA94}. 











POWER OR 
Y VREF CIRCUIT 
d—var sic—o— ve 
—SIG RTN—O——) 


PROCESSOR HARNESS VAT SENSOR 


CHECK EEC-IV HARNESS 


























® Observe VOM or STAR LED for a fault 
indication while performing the following: 


© Referring to the illustration in Step DA93, grasp 


ISOLATE fault and 
make necessary 
service, RERUN 


the harness closest to the sensor connector. olen eee: 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way GO to | DA95}. 





to the dash panel. Also wiggle. shake or bend 
the EEC-IV harness from the dash panel to the 
processor. 


© Is fault indicated? 


CHECK PROCESSOR AND HARNESS 
CONNECTORS 


DA95 





© Key Off, wait 10 seconds. SERVICE as 
® Disconnect processor 60 pin connector. necesealy RERUN 


® Inspect both connectors and connector 
terminals for obvious damage or faults. 


Unable to duplicate 
© Connectors and terminals are OK. 


fault at this time. 
Continuous code 64 
testing complete. 
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Engine Coolant 


Pinpoint DE 
Temperature Sensor (ECT) 


Test 













* TEST PINT Oo ECT SIGNAL — 


Kae SIG. FTN. 


EEC COOLANT 
TEMPERATURE 
FRONT OF ENGINE 


TEST PIN 46 © @——————— SIGNAL RETURN 


NOTE: TO PASS THIS TEST, ENGINE COOr ANY TEMPERATURE MUST BE: 
KEY ON, ENGINE OFF (50°F TO 240°F) 
ENGINE RUNNING (180°F TO 240°F) 


TYPICAL RESISTANCE BETWEEN 
TEST PINS 7 & 46 Se, 7e0n | «ssoon beaks 
[a0 220 


At TEMPERATURE [a a J 


* TEST PIN LOCATED ON BREAKOUT BOX. 
ALL CONNECTIONS VIEWED INTO MATING SURFACE. 





STOP-WARNING 


You should enter this Pinpont Test only when a service code 21, 51 or 61 Is received In Quick 
Test Step 3.0, 5.0 or 6.0. 


Jo prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 

© Coolant level. 

© Oil level. 

© Blocked or obstructed air flow. 

@ Engine not at normal operating temperature. 

@ Electro drive cooling fan. 


This pinpoint test is intended to diagnose only the following: 
@ ECT sensor. 

@ Harness sensor circuits: ECT and Signal Return. 

@ Processor assembly. 
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Pinpoint 


Engine Coolant 
Temperature Sensor (ECT) 


RESULT 


Vehicle stalls 


Test DE 











TEST STEP 


SERVICE CODE 21: CHECK ENGINE 
OPERATING TEMPERATURE 
@ Run engine for 2 minutes at 2,000 rpm. 


® Check that upper radiator hose is hot and 
pressurized. 


@ Rerun Quick Test. 


ACTION TO TAKE 





Do not service code 
21 at this time. 
REFER to diagnosis 
by symptoms. 





Code 21 present GO to | DE2}. 











SERVICE other codes 
as necessary. 


Code 21 not present 












IDE2 





CHECK FOR V REF AT THROTTLE 
POSITION SENSOR 
Refer to illustration Q. Less than 4.0V or GO to Pinpoint Test 


e 

© Key Off, wait 10 seconds. greater than 6.0V Step [C1]. 
@ DVOM on 20V scale. 
e 
. 
e 

















4.0V to 6.0V RECONNECT TP 
sensor, GO to | DE3|. 


Disconnect TP sensor. 
Key On, Engine Off. 


Measure voltage at the TP vehicle harness 
connector botwoon VREF and signal roturn. 


|DE3| ECT SENSOR CHECK 


NOTE: Engine may have cooled down. Always 
warm engine before taking ECT 
resistance measurement. 


© Key Off, wait 10 seconds. 

@ Harness disconnected from ECT sensor. 
@ DVOM on 200,000 ohm scale. 

@ Measure resistance of the ECT sensor. 


@ Is the resistance reading: 
— 1300 ohms (240°F) to 7700 ohms (140°F) for 
engine off? 
— 1550 ohms (230°F) to 4550 ohms (180°F) for 
engine running? 


























REPLACE processor. 
RECONNECT 
harness to ECT 
sensor. RERUN Quick 
Test. 



















REPLACE ECT 
sensor. RECONNECT 
harness to ECT 
sensor. RERUN Quick 
Test. 





4-50" 














Engine Coolant 


TEST STEP. 


SERVICE CODE 51: INDUCE OPPOSITE 
CODE 


© Key Off, wait 10 seconds. 


® Disconnect vehicle harness from ECT sensor. 
Inspect for damaged pins, corrosion, loose 
wires, etc. Service as necessary. 


® Insert a jumper wire at the ECT sensor vehicle 
harness connector between ECT Signal and 
Signal Return. 


© Run Key On, Engine Off Quick Test. 
© Is code 61- present? 


CHECK CONTINUITY OF ECT SIGNAL 
AND SIGNAL RETURN 
© Key Off, walt 10 seconds. 


Harness disconnected from ECT sensor, jumper 
wire removed. 

© Disconnect processor 60 pin connector. Inspect 
for damaged pins, corrosion, loose wires, etc. 
Service as necessary. 

© Insiall Breakuul box to harness leaving 
processor disconnected. 

@ DVOM on 200 ohm scale. 


© Measure resistance between ECT signal at the 
ECT vehicle harness connector and test Pin 7 
at the Breakout box. 

















Temperature Sensor (ECT) 












© Measure resistance. between Signal Return at 
the ECT sensor vehicle harness connector, and 
test Pin 46 at the Breakout box. 
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Yes 


No 


Both readings are less 
than 5 ohms. 


Eithor reading ie 5 
ohms or. greater. 


| 
, 


| 





Test. 


Pinpoint 
Test 


RESULT ACTION TO TAKE 


REPLACE ECT. 
sensor. REMOVE 
jumper wire. 
RECONNECT ECT 
sensor. RERUN Quick 
Test. 








GO to |DE11}. 








REPLACE processor. 
REMOVE Breakout 
box. RECONNECT 
processor and ECT 
sensor. RERUN Quick 
Test. 


SERVICE. open 
circuit(s). REMOVE 
Breakout, box. 
RECONNECT 
processor and ECT 
sensor. RERUN Quick 
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Engine Coolant 


Pinpoint DE 
Temperature Sensor (ECT) 


Test 








TEST STEP RESULT ACTION TO TAKE 


DE20 | SERVICE CODE 61: INDUCE OPPOSITE 
E 


© Key Off, wait 10 seconds. 


© Disconnect vehicle harness from ECT sensor. 
Inspect for damaged pins, corrosion, loose 
wires, etc. Service as necessary. 


@ Run Key On, Engine Off Quick Test. 
@ Is code 51 present? 


REPLACE ECT 
sensor. RECONNECT 
ECT sensor. RERUN 
Quick Test. 


GO to [DE21]. 





CHECK FOR V REF AT THROTTLE 
POSITION SENSOR 





@ Key Off, wait 10 seconds. Less than 4.0V or >! GO to Pinpoint Test 




















© DVOM on 20V scale. eter anesy step [Gi]. 
@ Disconnect TP sensor. 
@ Key On, Engine Off. 
Deeper / 4.0V to 6.0V >| RECONNECT TP 
@ Measure voltage at the TP vehicle harness sensor, GO 
connector between VREF and signal return. to [DEza| 











[DE22 | CHECK ECT SIGNAL FOR SHORT 


© Key Off, wait 10 seconds. 
@ Harness disconnected from ECT sensor. 











Either reading is less >} SERVICE circuit 
than 10,000 ohms shorts, REMOVE 
Breakout box. 








@ Disconnect processor 60 pin connector. Inspect RECONNECT 
for damaged pins, corrosion, loose wires, etc. processor and ECT 
Service as necessary. sensor. RERUN Quick 





@ Install Breakout box, leave processor Tests 
disconnected. ear >| REPLACE 
readings are processor. 
 DVOM on 200,000 chm scale. 40,000 ohms or REMOVE Breakout 
@ Measure resistance between test Pin 7 and test greater box. RECONNECT 
Pins 40, 46 and 60 at the Breakout box. processor and ECT 


harness. RERUN 
Quick Test. 
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Engine Coolant 
Temperature Sensor 
(ECT) 


Pinpoint 
Test DE 


RESULT 












TEST STEP 


SERVICE CODE 21: CONTINUOUS TEST: 
TEST DRIVE VEHICLE 
@ Key Off and wait 10 seconds. 


© Disconnect all Self-Test equipment and prepare 
vehicle for test drive. 


© Drive vehicle. Try to simulate different drive 
modes or mode in which drive complaint is 
noticed. Attempt to maintain drive complaint 
mode for one minute or more, if possible. 


© Upon completion of drive evaluation, repeat Key 
On, Engine Off Self-Test. 


@ |s code 21 present in the continuous test 
results? 


ACTION TO TAKE 
DE90 





VERIFY thermostat 
operating properly. If 
OK, REPLACE ECT 
sensor. RERUN Quick 
Test. 


Unable to duplicate 
fault. Code 21 testing 
complete. 
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Engine Coolant Pinpoint DE 











Temperature (ECT) Test 
TEST STEP ACTION TO TAKE 
















SERVICE CODE 51: CONTINUOUS TEST: 
CHECK ECT SENSOR 


@ Using continuous monitor mode, observe VOM Yes | DISCONNECT and 
or STAR LED for indication of a fault while INSPECT connectors. 
performing the following: If connector and 
Lightly tap on ECT sensor (simulate road termninete ares oe 
shock). sensor. RERUN Quick 
@ Wiggle ECT connector. Test. 
@ Is a fault indicated? (eet 
No P| GO to | DE92}. 





POWER OR 
VREF CIRCUIT 





>-ECT sio. -O—* 
- SIG. RTN.—O———) 


PROCESSOR HARNESS ECT SENSOR 





CHECK EEC-IV HARNESS 









ISOLATE fault and 
make necessary 
tepalrs. RERUN Quick 
Test. 


No GO to| DE93}. 
















© Observe VOM or STAR LED for a fault 
indication while performing the following: 

© Referring to the illustration in Step DE91, grasp 
the harness closest to the sensor connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panel to the 
processor. 


© Is fault indicated? 


CHECK PROCESSOR AND HARNESS 
CONNECTORS 














@ Key Off, wait 10 seconds. SERVICE as 
® Disconnect processor 60 pin connector. necessary. RERUN 


@ Inspect both connectors and connector 
terminals for obvious damage or faults. 


© Connectors and terminals are OK. 


Unable to duplicate 
fault at this time. 

Continuous code 51 
testing complete. 
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Engine Coolant 
Temperature (ECT) 


TEST STEP 


SERVICE CODE 61: CONTINUOUS TEST: 
CHECK ECT SENSOR 


ie 


Test 


RESULT 


> 


inpoint 


ica 


ACTION TO TAKE 





© Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


© Lightly tap on ECT sensor (simulate road 
shock). 


@ Wiggle ECT connector. 
Voltage greater than 5 volts or STAR LED Off. 
©@ Is fault indicated? 


TO GROUND 


O+- ECT sic. a 
O44) 1G. RTN.—) 


PROCESSOR HARNESS ECT SENSOR 


Yes 


No 


DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
REPLACE ECT 
sensor. RERUN Quick 
Test. 


GO to| DE95}. 








DE95 | CHECK EEC-IV HARNESS 


© Observe VOM or STAR LED for a fault 
indication while performing the following: 

© Referring to the illustration in Step DE94, grasp 
the harness closest to the sensor connector. 
Wiggle. shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV hamess from the dash panel to the 
processor. 

@ Is fault indicated? 


DE96 | CHECK PROCESSOR AND HARNESS 
CONNECTORS 


© Key Off, wait 10 seconds. 
® Disconnect processor 60 pin connector. 


@ Inspect both connectors and connector 
terminals for obvious damage or faults. 


© Connectors and terminals are OK. 








Yes 


No 








No 


Yes 





vy 








ISOLATE fault and 
make necessary 
repairs. RERUN Quick 
Test. 


GO to 





DE96). 


SERVICE as 
necessary. RERUN 
Quick Test. 


Unable to duplicate 
fault at this time. 
Continuous code 61 
testing complete. 
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Barometric Pressure (BP) Sensor Pinpoint 
Test 





* TEST PIN 46@)——— SI. TN. —_____ 


SIG. RTN. 


TEST PIN 45 @}————- MAP BP. SIG. ————-¢¢ 
eS 5) § MAP/BP SIG. 


VREF 


TEST PIN 26 @}————____. va 


MAP/BP TESTER HOOKUP 






MAP/BP 


HARNESS. SENSOR 


To DvoM 


‘* TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 








STOP-WARNING 


You should enter this Pinpoint Test only when a Service Code 22 Is received in Quick 
Test Step 3.0, 5.0 or 6.0 or when directed here from Diagnostics by Symptom in the Engine 
Supplement Section. 


To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 

@ Unusually high/low atmospheric barometer reading. 

This Pinpoint Test is intended to diagnose only the following: 

© BP sensor. 

@ Harness circuits: VREF, BP Signal, and Signal Return. 

© Processor assembly. 
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Manifold Absolute Pressure (MAP)/ Pinpoint 


Barometric Pressure (BP) Sensor Test 
GO to [DF2]. 













FAULT CODE 22, ENGINE OFF 
| DF1 | CONNECTING MAP/BP TESTER 


Key Off. 


Disconnect the MAP/BP sensor from the vehicle 
harness. 


® Connect the MAP/BP tester between the vehicle 
harness and the MAP/BP sensor. 


Insert tester banana plugs into DVOM. 
@ Set DVOM to 20V scale. 
Refer to illustration DF. 


DF2 | POWER TO MAP/BP SENSOR TEST 



























Tester properly 
hooked up 




















@ MAP/BP tester connected. (ONLY) GO to |DF4]. 
Green light, 

# Rey On: VREF is OK 
“Less than 4V" light GO to | DF3}. 











(RED) or no lights, 
VREF is too low 


OR 


“Greater than 6V” light 
(Red), VREF is too 
high 











DF3 


VREF ISOLATION 


@ MAP/BP tester connected. 
@ Key On. 

© Disconnect MAP/BP 

© Repeat Test Step DF2. 











REPLACE MAP/BP- 
sensor, RERUN Quick 
Test. 


(ONLY) 
Green light, 
VREF is OK 






REMOVE MAP/BP 
tester. GO to Pinpoint 


Test Step [e1]. 


“Less than 4V" light 
(RED) or no lights, 
VREF is too low 


OR 


“Greater than 6V” light 
(Red), VREF is too 
high 
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Manifold Absolute Pressure (MAP)/ 


Barometric Pressure (BP) Sensor 














TEST STEP 


| DF4 | MAP/BP TESTER OUTPUT READING 


@ MAP tester connected, refer to Note. 
@ Key On. 
© Approximate Altitude (Ft.) 










Voltage Output 
(+/=.04 Volts) 
1.59 


NOTE: Measure several known good MAP 
sensors on available vehicles. The measured 
voltage will be typical for your location on the 
day of testing. 


@ Is reading in range for your altitude? 


[ DF5 | CHECK CONTINUITY OF MAP/BP SIGNAL 
© Key Off, wait 10 seconds. 


© Harness disconnected from MAP/BP sensor. 


® Disconnect processor 60 Pin connector. Inspect 
for damaged pins, corrosion, loose wires, etc. 
Service as necessary. 


Install Breakout box. Leave processor 
disconnected. 


@ DVOM on 200 ohm scale. 


@ Measure resistance between MAP/BP signal at 
the MAP/BP sensor vehicle harness connector 
and test Pin 45 at the Breakout box. 


DF6 | CHECK MAP/BP SIGNAL FOR SHORTS TO 
VREF; SIGNAL RETURN AND GROUND 
® Key Off, wait 10 seconds. 


® Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


® Install Breakout box, leave processor 
disconnected. 


Harness disconnected from MAP/BP sensor. 
@ DVOM on 200,000 ohm scale. 


© Measure resistance between test Pin 45 and 
test Pins 26, 46, 40 and 60 at the Breakout box. 











































Yes 


No (Sensor output is 
out-of-range) 


a 


>| 


Reading less than 5 
ohms 


Reading is 5 ohms or > 
greater 


Any reading less than >| 
10,000 ohms 


All readings are 
10,000 ohms or 
greater 


> 





Pinpoint 
Test 


DF 





ACTION TO TAKE 








GO to |DF5). 














GO to | DF6}. 





REPLACE processor. 
CONNECT harness 
and MAP/BP sensor. 
RERUN Quick Test. 


SERVICE circuit 
opens. REMOVE 
Breakout box. 
RECONNECT 
processor and MAP/ 
BP sensor. RERUN 
Quick Test. 


SERVICE circuit 
shorts. REMOVE 
Breakout box. 
RECONNECT 
processor and MAP/ 
BP Sensor. RERUN 
Quick Test. 


REPLACE MAP/BP. 
sensor. REMOVE 
Breakout box. 
RECONNECT 
electrical connections. 
RERUN Quick Test. 
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Manifold Absolute Pressure (MAP)/ Pinpoint DF 


Barometric Pressure (BP) Sensor Test 


TEST STEP RESULT ACTION TO TAKE 








CODE 22 ENGINE RUNNING 
CHECK MAP SENSOR 
® Key Off, wait 10 seconds. Yes Py RELEASE vacuum. 


® Disconnect vacuum line from MAP sensor. GO to |DF8}. 
® Install vacuum pump to MAP sensor. 






















© Apply 18 in. Hg vacuum to MAP sensor. me > pce 

© Does MAP sensor hold vacuum? vacuum line to MAP 
sensor. RERUN Quick 
Test. 










ATTEMPT TO ELIMINATE CODE 22 
(ENGINE RUNNING) 













REPLACE MAP 
sensor. CONNECT 
vacuum line to MAP 





© Key Off, wait 10 seconds. 
® Plug MAP vacuum supply hose. 


© Start engine and maintain 1500 + 100 engine sensor. RERUN Quick 
‘pm. Test. 

® Slowly apply 15 in. Hg vacuum to MAP sensor. No INSPECT vacuum 

® While maintaining rpm, perform Engine Running supply hose to MAP 
Quick Test. sensor. SERVICE as 

® Is code 22 still present? nee 

NOTE; Disregard any other codes at this time. enyine running codes. 


If none, GO to 
Diagnostic Routines, 
Section 2 for a low 

vacuum problem. 
















FAULT CODE 72 
CHECK THAT VACUUM TO MAP SENSOR 
DECREASES DURING DYNAMIC 

RESPONSE 










© Key Off, wait 10 seconds. Vacuum decrease is >} DISCONNECT 
i i , 30 kPa (10 in. Hg) or vacuum equipment 
: oe 8 very eS MAP fee manifold greater and code 72 is and SERVICE other 
. not present codes as necessary. 
® Perform Engine Running Quick Test while 
observing vacuum. Vacuum decrease is REPLACE MAP 
® Record engine service codes. 30 «Pa (10 in. Hg) or sensor and RERUN 
greater and code 72 is Quick Test. 





® Did vacuum decrease by more than 30 kPa 
(10 in. Hg) during dynamic response test? 


© Is code 72 present? Vacuum decrease is > GO to| DF11}. 
less than 30 kPa (10 
in. Hg) 


present 
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Manifold Absolute Pressure (MAP)/ Pinpoint DE 
Barometric Pressure (BP) Sensor Test 













RESULT ACTION TO TAKE 


=F 





TEST STEP 





CHECK VACUUM LINES 


© Check vacuum line for proper routing. Refer to Yes >| EEC-IV system OK. 
VECI decal. Check MAP sensor vacuum line for REFER to Shop 
kinks or blockage. Mama Group 21 for 
5 probable subjects 
@ Vacuum lines are OK. affecting engine 
vacuum. 
No >| SERVICE as 


necessary and 
REPEAT | DF10}. 

















DF20 | CONNECTING MAP/BP TESTER 














© Key Off. Tester properly > GO to | DF21]. 
© Disconnect the MAP/BP sensor from the vehicle hooked up 
harness. 


© Connect the MAP/BP Tester between the 
vehicle harness and the MAP/BP sensor. 


Plug tester banana plugs into DVOM. 
© Set DVOM to 20V scale. 
© Refer to illustration DF. 


[DF21 | MAP/BP TESTER OUTPUT READING 

















@ MAP Tester connected, refer to Note. Yes P| For 1.9L EFI and 2.3L 
EFI TC engines GO 
oney on t to Diagnostic by 
@ Approximate Altitude (Ft.) Voltage Output Symptom in the 
ies i Engine Supplement 
0 (ieee) Section. For all others. 
1000 1:56 GO to [DF22]. 
2000 1,53 
3000 1.50 
$00 144 No (Sensor outputis >} REPLACE MAP/BP 
6000 141 out-of-range) sensor. 
7000 1.39 


NOTE: Measure several known good MAP 
sensors on available vehicles. The measured 
voltage will be typical for your location on the 
day of testing. 


@ Is reading in range for your altitude? 

















St 
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Manifold Absolute Pressure (MAP)/ Pinpoint 


Barometric Pressure (BP) Sensor Test 


TEST STEP RESULT 


[DF22 | VACUUM LINE CHECK 


®@ Check MAP sensor vacuum line for holes, 
disconnections, kinks or blockage. 


® Are vacuum lines OK? 









ACTION TO TAKE 






GO to Diagnostics by 
Symptom in the 
Engine Supplement 
Section. 
















SERVICE vacuum 
lines to MAP sensor. 
RERUN Quick Test. 
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Manifold Absolute Pressure (MAP)/ 
Barometric Pressure (BP) Sensor 


TEST STEP 


DF90 | SERVICE CODE 22: CONTINUOUS TEST: 
EXERCISE MAP SENSOR 


¢ Using continuous monitor mode, observe VOM Yes 


or STAR LED for indication of a fault while 
performing the following: 


® Connect a vacuum pump to the MAP sensor. 


Slowly apply 84 kPa (25 in. Hg.) vacuum to the 
sensor. 


@ Slowly bleed vacuum off the MAP sensor. No 


@ Lightly tap on MAP sensor (simulate road 
shock). 


® Wiggle MAP connector. 
© Is fault indicated? 


VREF. 


$—— pp Oe 3: 


ere RIN eas 


CHECK EEC-IV HARNESS 











DF91 








Observe VOM or STAR LED for a fault 
indication while performing the following: 


© Referring to the illustration in Step DF90, grasp 
the harness closest to the sensor connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way | No 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panel to the 
processor. 


e Is a fault indicated? 


Yes 
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Pinpoint 
Test DF 
RESULT ACTION TO TAKE 








DISCONNECT and 
INSPECT connectors. 
\f connector and 
terminals are good, 
REPLACE sensor. 
RERUN Quick Test. 


> GO to 








DF91}. 


























ISOLATE fault and 
SERVICE as 
necessary. RERUN 
Quick Test. 


GO to | DF92}. 








DF92 | CHECK PROCESSOR AND HARNESS 
CONNECTORS 


© Key Off, wait 10 seconds. 
@ Disconnect processor 60 Pin connector. 


@ Inspect both connectors and connector 
terminals for obvious damage or faults. 


@ Are conneciors and terminals OK? 
























SERVICE as 
necessary. RERUN 
Quick Test. 


Unable to duplicate 
fault at this time. 

Continuous code 22 
testing complete. 
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Pinpoint 


Knock Sensor Test 





Knock 
SENSOR 














SIGNAL RETURN 





TEST PIN 48 @——— siGNAL RETUAN ——< 


‘TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


STOP-WARNING 


You should enter this Pinpoint Test only when a service code 25 Is received in Quick Test Step 
5.9 or you are directed here from Diagnostics by Symptom In the Engine Supplement Section. 


To prevent the replacement of good components, be aware that the following non-EEC areas may ba 
at fault: 

© Fuel (quality). 

© Basic engine. 

© Spark timing. 

This Pinpoint Test is intended to diagnose only the following: 

@ Knock sensor. 

e Harness circuits: KS and Signal Return. 

© Processor assembly. 
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Knock Sensor 


TEST STEP 


SERVICE CODE 25: GENERATE KNOCK 
MANUALLY 


NOTE: With knock conditions sensitive to fuel, 
altitude and weather, perform Step DG1 
before servicing any components. 


® Vehicle prepared to run (Engine Running Self- 
Test). 


®@ Equipment needed: 4 oz. hammer. 


® Prepare to rap/tap on intake manifold, 
directly above the knock sensor, when the 
Dynamic Response Signal is given. NOTE: 


tle at this point. 


ready. 





@ Check for code 25. 
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Pinpoint 


Test DG 





RESULT ACTION TO TAKE 


No 


Knock system OK. 
REPEAT Engine 
Running Self-Test and 
SERVICE any other 
codes from that test. 


GO to [DG2]. 





Yes id 


NOTE: Service code 














Key On, Engine Off. 










CHECK CONTINUITY OF KS AND SIGNAL 
RETURN CIRCUITS 

@ Key Off, wait 10 seconds. 

Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 

Connect Breakout box to harness. Leave 
processor disconnected. 

® Knock sensor disconnected. 

@ DVOM on 200 ohm scale. 

© Measure resistance between Signal Return at 
the vehicle harness and test Pin 46 at the 

Breakout box and between KS at the vehicle 

hamess and test Pin 23 at the Breakout box. 











: S 25 may be 
There is no need to actually depress throt: received 
® Perform Engine Running Self-Test. eroine e on 
© Rap moderately on exhaust manifold when tapped 
meter indicates Dynamic Response Test is 
® 15 seconds later a code will be generated. 
NOTE: Ignore all other codes at this point. 
DG2 | TEST KNOCK CIRCUIT FOR VOLTAGE 
Key Off, wait 10 seconds. Voltage is GO to | DG6}. 
Disconnect knock sensor connector and inspect. | between 1 and 4v 
Set DVOM on 20V scale. Voltage is GO to/Da3l. 
less than 1V 
Measure voltage at the vehicle harness 
connector between KS and signal return. GO to/DGs5]. 














Voltage is greater 
than 4V 



















DG4}. 








Both resistances less GO to 


than 5 ohms 








= ¥.= vv v 


Either resistance 5 
ohms or greater 


SERVICE open circuit. 
RERUN Quick Test. 








4-64 


Knock Sensor 








TEST STEP 


DG4 | CHECK KS CIRCUIT FOR SHORT TO 
GROUND 






© Key Off, walt 10 seconds. 
@ Breakout box installed. 
© Processor disconnected. 
@ Knock sensor disconnected. 
@ DVOM on 200,000 ohm scale. 


© Measure resistance between KS at the vehicle 
hamess and test Pins 40, 46 and 60 at the 
Breakout box. 


CHECK KS CIRCUIT FOR SHORT TO 


VOLTAGE 








RESULT 


All resistances 10,000 P>} GO to| DGB]. 
ohms or greater 


Any resistance less 
than 10,000 ohms 
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Pinpoint 
Test DG 






ACTION TO TAKE 














> SERVICE harness 
short. RERUN Quick 
Test. 



























© Perform Engine Running Self-Test. 


© Lightly tap knock sensor when Dynamic Test 
Ready Signal is given. 


15 seconds later, a code will be generated. 





© Check for code 25. 
NOTE: Ignore all other codes at this time. 


© Key Off, wait 10 seconds. 0.5V or greater al SERVICE harness 
i j short to power. 
@ Disconnect processor 60 Pin connector and . 
inspect for damaged pins, corrosion, loose RERUN Quick Test. 
wires. Service as necessary. 
© Connect Breakout box to harness. Leave 
processor disconnected. Less than 0.5V > GO to| DG6]. 
@ Knock sonsor disconnected 
© Key On, Engine Off. 
© DVOM on 20V scale. 
© Measure voltage between test Pin 23 and test 
Pin 40 at the Breakout box. 
DG6 | TEST PROCESSOR WITH SUBSTITUTE 
KNOCK SENSOR 
© Key Off, wait 10 seconds. No INSTALL new knock 
Remove Breakout box and reconnect processor. ee? RERUN Quick 
@ Equipment Required: 
— Equivalent knock sensor (same part Yes >| REPLACE processor 
_humber.._ and REMOVE 
oe Pemner: substitute sensor. 
@ Plug substitute sensor in harness (do not RERUN Quick Test 
install). with original sensor. 
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Throttle Position Sensor 
(TPS) 


Pinpoint 


Test 



















THROTTLE 


POSITION 
*TEST PIN 28, @———____ ver SENSOR 
rr) 
TEST PIN A? @———___ tp —________» 
VREF 
TEST PIN 46 @——_________ sig TN —________> san 





‘*TEST PIN 26 @ VREF >> 


VREF 
TEST PIN4T @— 7 > > . 
SIG RTN 


TEST PIN 46. @——____ SG FTN 





* TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


STOP-WARNING 


You should enter this Pinpoint Test only when a Service Code 23, 53, 63 or 73 is received In 
Quick Test Step 3.0, 5.0 or 6.0. 










To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 


® Idle speeds/throttle stop adjustment. 
© Binding throttle shaft/linkage or speed control linkage. 
® Choke/high cam system, if equipped. 


This Pinpoint Test is intended to diagnose only the following: 

@ TP sensor. 

@ Sensor harness circuits: VREF, TP Signal, and Signal Return. 
© Processor assembly. 
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Throttle Position Sensor 


(TPS) 






TEST STEP 


DH1 | SERVICE CODE 23: THE FOLLOWING 
CHECK MUST BE MADE BEFORE - 
SERVICING THIS CODE 


® Check for code 68; Key On, Engine Off or 
codes 58, 31 of 41 Engine Running. 





DH2 


CHECK FOR STUCK THROTTLE PLATE 


@ Visually inspect carburetor/throttle body and 
throttle linkage for binding or sticking. 

© Verify the throttle linkage is at mechanical/ 
closed throttle. Check for: binding throttle 
linkage, speed control linkage, vacuum line/ 
electrical harness interference, etc. 


DH3 | GENERATE CODE 63 


© Refer to illustration DH. 
© Key Off, wait 10 seconds. 


© Disconnect TP sensor vehicle harness 
connector at the throttle body. Inspect for 
damaged pins, corrosion, loose wires, etc. 
Service as necessary. 


© Pertorm Key On, Engine Off self-test and record 
codes. 








NOTE: Ignore all other codes at this time. 


CHECK VOLTAGE VREF TO SIGNAL 
RETURN 


© Refer to illustration DH. 
© Key Off, wait 10 seconds. 


© Disconnect TP vehicle harness connector at 
throttle body. Inspect for damaged pins, 
corrosion, and pins pushed out. Service as 
necessary. 

@ DVOM on 20V scale. 

© Key On, Engine Off. 


® Measure voltage at the TP vehicle harness 
connector between VREF and Signal Return. 
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Pinpoint 


Test 








4 


Code(s) present > 


No codes present > 


Throttle not stuck Pe 


Throttle stuck > 





Code 63 present 






Code 63 not present > 





Voltage reading > 
between 4V and 6V 


Voltage reading less P| 
than 4V or greater 
than 6V 





ACTION TO TAKE 






DISREGARD Code 23 
at this time and 
RETURN to Quick 
Test Step 3.0B for 
code 68 or Step 5.0B 
for codes 31, 41 or 58. 
PROCEED as 
directed. 


GO to 2. 





GO to [DH3]. 


CORRECT faults. 
RERUN Quick Test. 





GO to| DH4). 











GO to | DHS). 








REPLACE TP sensor. 
REFER to Section 3 
before replacement for 
adjustment 
procedures for EFI 
applications. RERUN 
Quick Test. 


GO to Pinpoint Test 
Step [ci] . 










Emission Controls — EEC Diagnostics 4-67 


Throttle Position Sensor Pinpoint 
(TPS) Test 


TEST STEP RESULT > ACTION TO TAKE 


CHECK TP SIGNAL FOR SHORT TO 
POWER 





















© Key Off, wait 10 seconds, TP harness Either resistance is > SERVICE harness 
disconnected. less than 10,000 ohms short. RERUN Quick 
© DVOM on 200,000 ohm scale. 19% 
® Disconnect processor 60 Pin connector and ‘ 
inspect for damaged pins, corrosion, loose. | SS gop'cimms'er ? P| RERUN cick eek 
wires. Service as necessary. greater 
© Install Breakout box, leave processor 
disconnected. 


© Measure resistance between test Pin 47 and 
test Pins 26 and 57 at the Breakout box. 


[DH10 | SERVICE CODE 63: GENERATE CODE 53 









© Key Off, wait 10 seconds, TP harness Code 53 present > REPLACE TP sensor, 
disconnected. (Code 23 present) REFER to Section 3 
© Jumper VREF to TP signal at TP vehicle before replacement for 
harness connector. adjustment 
y procedures for EFI 
@ Perform Key On, Engine Off self-test. applications and 


NOTE: If no codes are generated, immediately RERUN Quick Test. 
ramove Jumper and go diractly to DH13. 


@ Check for Code 53 
(Code 23) 


NOTE: Ignore all other codes at this time. 


SERVICE CODE 63: CHECK VOLTAGE 
VREF TO SIGNAL RETURN 
© Refer to illustration DH. 


© Key Off, wait 10 seconds. 


© Disconnect TP vehicle harness connector at 
throttle body. Inspect for damaged pins, 
corrosion, and pins pushed out. Service as 
necessary. 


@ DVOM on 20V scale. 
@ Key On, Engine Off. 


© Measure voltage at the TP vehicle harness 
connector between VREF and Signal Return. 


Code 53 not present Pj} GO to| DH11]. 
(Code 23 not present) 















Voltage reading PB GO to[DHi2]. 
between 4V and 6V 











Voltage reading less > GO to Pinpoint Test 
than 4V or greater Step [eq] 
than 6V 














(TPS) 


TEST STEP 


Throttle Position Sensor 
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Pinpoint 


Test 









RESULT 








ACTION TO TAKE 





DH12 | CHECK CONTINUITY OF TP CIRCUIT 


© Key Off, wait 10 seconds, TP harness 
disconnected, 


®@ DVOM on 200 ohm scale. 


® Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


© Connect Breakout box. Processor connected to 
Breakout box. 


@ Measure resistance between TP Signal at the 
vehicle harness connector and test Pin 47 at 
the Breakout box. 


DH13 | CHECK RESISTANCE OF TP CIRCUIT TO 
GROUND/SIGNAL RETURN 


®@ Key Off, wait 10 seconds, TP harness 
disconnected. 


© Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


 DVOM on 200,000 ohm scale. 


© Measure resistance between TP signal at TP 
vehicle harness connector and test Pin 46 at 
the Breakout box and between TP signal at TP 
vehicle harness connector and ground. 


DH20 | SERVICE CODE 73: TP SENSOR MOVES 
IN ENGINE RESPONSE TEST 





NOTE: Code 73 indicates the TP Sensor did 
not exceed 25 percent of its rotation in 
the Engine Response Check. 


© Key Off. 
@ Install Breakout box. 
@ DVOM on 20V scale. 


© Connect DVOM to test Pins 47 and 46 at the 
Breakout box. 


© Perform Engine Running Quick Test, Step 5.0. 


@ Verify DVOM reading exceeds 3.5V during brief 
WOT at Engine Response Check. 

































Reading 5 ohms or 
greater 


Readings less than 5 
ohms 


Either reading is less 
than 10,000 ohms 


Both readings are >! 
10,000 ohms or 
oreater 


Reading exceeds 3.5V 
during Engine 
Response Check 


Reading does not 
exceed 3.5V during 
Engine Response 
Check 


SERVICE faulty 
circuit. CONNECT 
throttle position 
sensor. REMOVE 
Breakout box and 
RERUN Quick Test. 





GO to 








DH13}. 





SERVICE circuit short 
and RERUN Quick 
Test. 


REPLACE processor. 
CONNECT throttle 
position sensor. 
REMOVE Breakout 
box and RERUN 
Quick Test. 


















REPLACE processor. 
RERUN Quick Test. 


VERIFY TP Sensor is 
properly attached to 
throttle body. If OK, 
REPLACE TP Sensor. 
Refer to Section 3 
before replacement for 
adjustment 
procedures for EFI 
applications. RERUN 
Quick Test. 
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Throttle Position Sensor 


(TPS) 





TEST STEP 


DH90 | CONTINUOUS TEST SERVICE CODE 53: 
EXERCISE TP SENSOR 


@ Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


@ Move throttle slowly to WOT position. 


@ Release throttle slowly to closed position and 
lightly tap on TP sensor (simulate road shock). 


@ Wiggle TP harness connector. 
@ Is a fault indicated? 


*TO GROUND 
VREF a 


SP sig—O— pe $ 


N SiG wie 


PROCESSOR HARNESS ‘TP SENSOR 


MEASURE THROTTLE POSITION SIGNAL 
VOLTAGE WHILE EXERCISING TP 
SENSOR 


© Key Off, wait 10 seconds. 


© Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 

@ Install Breakout box and reconnect processor. 


@ VOM or STAR LED still connected to STO as in 
previous step. 


@ Connect a DVOM from test Pin 47 to test Pin 


DH91 








@ DVOM on 20V scale. 

@ Key On, engine Off. 

@ While observing DVOM, repeat Step DH90. 
@ Does the fault occur below 4.25V? 








Yes 


No 


Yes 


No 


Pinpoint 


Test 






















RESULT >| 
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DH 


ACTION TO TAKE 





GO to |DHS1}. 








GO to | DH92}. 











DISCONNECT and 
INSPECT connectors. 
if connector and 
terminals are good, 
REPLACE TP sensor, 
REFER to 

Group 24 and 
RERUN Quick Test. 


Throttle position 
sensor overtravel may 
have caused the 
continuous code 53. 
Sensor service is not 
required. To verify 
harness integrity, GO 


to |DH92}. 
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Throttle Position Sensor 


Pinpoint 
(TPS) DH 


Test 








TEST STEP RESULT ACTION TO TAKE 


CHECK EEC-IV HARNESS 


@ Observe VOM or STAR LED for a fault 
indication while performing the following: 

© Referring to the Illustration in Step DH90, grasp 
the harness close to the sensor connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV hamess from the dash panel to the 
processor. 


@ Is a fault indicated? 


3 | CHECK PROCESSOR AND HARNESS 
CONNECTORS 


























DH92 






ISOLATE fault and 
make necessary 
repairs. REFER to 
appropriate figure. 
RERUN Quick Test. 


_| 





GO to |DH93]. 

















© Key Off, wait 10 seconds. SERVICE as 
@ Disconnect processor 60 Pin connector. necossely REPEAT 


© Inspect both connectors and connector 
terminals for obvious damage or faults. 


® Are connectors and terminals OK? 


CONTINUOUS TEST SERVICE CODE 6: 
EXERCISE TP SENSOR 


© Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


® Move throttle slowly to WOT position. 

© Release throttle slowly to closed condition. 

® Lightly tap on TP sensor (simulate road shock). 
@ Wiggle TP harness connector. 

® Is a fault indicated? 


Unable to duplicate 
fault at this time. 

Continuous code 53 
testing complete. 





















DH94 





DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
REPLACE TP sensor, 
REFER to 

Group 24 and 
RERUN Quick Test. 


GO to [DH95]. 





(«70 GROUND 










VREF 


Srp sia—O—en $ 


Nd ae 


PROCESSOR HARNESS TP SENSOR 
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Throttle Position Sensor 


Test 





(TPS) 


TEST STEP 


| DH9s | CHECK EEC-IV HARNESS 


© Observe VOM or STAR LED for a fault 
indication while performing the following: 


© Referring to the illustration in Step DH94 grasp 
the harness close to the sensor connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panel to the 
processor. 


@ Is a fault indicated? 


CHECK PROCESSOR AND HARNESS 
CONNECTORS 






RESULT > 


Yes | a 


No > 


DH96 





@ Key Off, wait 10 seconds. No > 
® Disconnect processor 60 Pin connector. 
® Inspect both connectors and connector 

terminals for obvious damage or faults. Yes > 


@ Are connectors and terminals OK? 





Pinpoint 


















ACTION TO TAKE 








DH 


ISOLATE fault and 
make necessary 
repairs. REFER to 
appropriate figure. 
RERUN Quick Test. 





Go to | DH96}. 














SERVICE as 
necessary. RERUN 
Quitk Test. 


Unable to duplicate 
fault at this time. 

Continuous code 63 
testing complete. 





4-72 Emission Controls — EEC Diagnostics 


Vane Air Flow Sensor Pinpoint 


(VAF) Test 





TEST PIN 26 @)——— vr —____& 







TEST PIN 43 @}——_____________ va sia. —__% 











Test PIN 48 Qs 6. rary. 


‘+ JEST PIN LOCATED ON BREAKOUT BOX 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE, 










STOP-WARNING 


You should enter this Pinpoint Test only when a service code 26, 56, 66 or 76 Is received In 
Quick Test Step 3.0, 5.0 or 6.0. 


To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 

© Check for unmetered air (air leaks) between VAF meter and throttle body. 

Vacuum leaks. 

© Engine sealing (PCV sealing, CANP, valve cover seal dipstick seated). 


This Pinpoint Test is intended to diagnose only the following: 
© VAF meter. 
© Processor. 
® Harness circuits: VREF, VAF Sig. and Signa! Return. 
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Vane Air Flow Sensor 
(VAF) 


TEST STEP 


Pinpoint 


ACTION TO TAKE 





FAULT CODE 26 


| DK1 | CHECK FOR CONTAMINATION 


NOTE: Code 26 (Key On, Engine Off, or Engine Running) indicates the vane air flow input to 
the processor /s out of closed (Engine Not Running) or at Idle limits (Engine Off 0.15- 
0.50V: Engine at Idle 1.50-2.70V). There have been no opens or shorts in the VAF 
circuit or a code 56 (signal always high) or 66 (signal always low) would have been 


generated. 


@ Key Off, wait 10 seconds. 

@ Remove air cleaner element and check for 
contamination (oil residue, foreign material, etc.) 
that may impede VAF sensor vane movement. 


@ Is service code 26 present in Key On, Engine 
Off portion of Quick Test? 


REINSTALL air 
cleaner element. 
REPLACE vane 
meter. RERUN Quick 
Test. 





GO to | DK2}. 














| DK2 | VAF SENSOR CHECK 


@ Key Off, air cleaner element reinstalled. 


© Check for unmetered air leaks between vane 
meter and throttle body. 


© Disconnect processor 60 Pin connector. Inspect 
for damaged pins. corrosion. loose wires. etc. 
Service as necessary. 


@ Install Breakout box. Connect processor to 
Breakout box harness. 


@ DVOM on 20V scale. 
@ Key On, engine Ott. 
@ Place new unsharpened pencil as shown below. 


© Measure voltage between test Pins 43 and 46 
at the Breakout box. 


Does DVOM read between 2.8V and 3.7V? 


VANE METER 


Vane meter is capable 
of outputting an 
acceptable signal. The 
VAF code 26 has 
been caused by 
incorrect engine 
speed or an 
unmetered air leak 
(vacuum leak). 
SERVICE as 
necessary. REMOVE 
Breakout box. RERUN 
Quick Test. 


REMOVE Breakout 
box. REPLACE 
processor. RERUN 
Quick Test. 


VAF SENSOR AIR VANE 
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Vane Air Flow Sensor Pinpoint 


(VAF) Test 


RESULT 










TEST STEP 






ACTION TO TAKE 


FAULT CODE 56 
DK10 | INDUCE OPPOSITE CODE 














GO to [DK11]. 


GO to |DK12]. 


® Key Off, wait 10 seconds. 

@ Disconnect vehicle harness from vane meter. 
Inspect for damaged pins, corrosion, loose 
wires, etc. Service as necessary. 

® Run Key On, Engine Off Quick Test. 

@ Is code 66 present? 

NOTE: Disconnecting vane meter disconnects 
both VAF and VAT sensors. A code 54 
should also be present. Disregard all 
codes except VAF codes at this time. 


DK11 | CHECK VAF TO SIGNAL RETURN 


VOLTAGE 
































© Key Off, wait 10 seconds. Reading is between >} REPLACE vane 

© Harness disconnected from vane meter. 4.0V.and’6.0V: Cee US 
@ Key On, Engine Off. Quick Test. 

®@ DVOM on 20V scale. 


© Measure voltage at the vane meter vehicle Reading is less than > GO.to-Rinpoint Test 








hamess connector between VAEF and Signal 2.0V oF greater then Step [C1]. 
eturn. 
DK12 | CHECK VAF SIGNAL FOR SHORT 
© Key Off, wait 10 seconds. Either reading is iess >} SERVICE circuit 
than 10,000 ohms shorts. REMOVE 


© Harness disconnected from vane meter. Breakout box 


@ Disconnect processor 60 Pin connector. Inspect RECONNECT 

for damaged pins, corrosion, loose wires, etc. processor and vane 

Service as necessary. meter. RERUN Quick 
© Install Breakout box, leave processor Test. 

disconnected. , Both readh REPLACE 

readings are processor. 

¢. OVOM 0n:200,000 chim'scale. 10,000 ohms or > REMOVE Breakout 
© Measure resistance between test Pin 43 and greater box. RECONNECT 


test Pins 26 and 57 at the Breakout box. processor and vane 
meter. RERUN Quick 
Test. 
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Vane Air Flow Sensor 
(VAF) 


TEST STEP 


Pinpoint 


Test 


RESULT 
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DK 


ACTION TO TAKE 









FAULT CODE 66 


INDUCE OPPOSITE CODE 


@ Key Off, wait 10 seconds. 
© Disconnect vehicle harness from vane meter. 


© Install jumper wire in vane meter vehicle 
harness connector between VREF and VAF 
signal. 


Perform Key On, Engine Off Quick Test. 


NOTE: If no codes are generated, Immediately 
remove jumper and go directly to DK23. 


@ Is code 56 present? 


NOTE: Disconnecting vane meter disconnects 
both VAF and VAT sensors. Code 54 
should also be present. Disregard all 
codes except VAF codes at this time. 


CHECK VREF TO SIGNAL RETURN 
VOLTAGE 


© Key off, wait 10 seconds. 

Harness disconnected from vane meter. 
@ Key On, Engine Off. 

@ DVOM on 20V scale. 


Measure voltage at the vane meter vehicle 
pames connector between VREF and Signal 
feturn. 


[DK22 | CHECK CONTINUITY OF VAF SIGNAL 


© Key Off, harness disconnected from vane 
meter. 


® Disconnect processor 60 Pin connector. Inspect 
for damaged pins, corrosion, loose wires, etc. 
Service as necessary. 

Install Breakout box; leave processor 
disconnected. 

@ DVOM on 200 ohm scale. 


@ Measure resistance between VAF signal, at the 
vane meter vehicle harness connector, and test 
Pin 43 at the Breakout box. 










































No 


Reading is between >| 
4.0 and 6.0V 
Reading is less than > 


4.0V or greater than 
6.0V 


Reading is less than 5 >} 


ohms 


Reading is 5 ohms or 
greater 





REPLACE vane 
meter. REMOVE 
jumper wire. 
RECONNECT vane 
meter. RERUN Quick 
Test. 


REMOVE jumper wire 
and GO to [DK21]. 











GO to| DK22]. 








GO to Pinpoint Test 
Step | C1}. 














GO to |DK23]. 











SERVICE circuit open. 
REMOVE Breakout 
box. RECONNECT 
processor and vane 
meter. RERUN Quick 
Test. 








Vane Air Flow Sensor 
(VAF) 






















TEST STEP 


CHECK VAF SIGNAL FOR SHORT 
© Key Off, wait 10 seconds. 

© Processor disconnected. 

@ Harness disconnected from vane meter. 
@ DVOM on 200,000 ohm scale. 


© Measure resistance at the vane meter vehicle 
harness between VAF signal and signal return 
and between VAF signal and negative battery 
terminal. 


al 
FAULT CODE 76 
CHECK FOR VOLTAGE INCREASE IN VAF 
SIGNAL TO SIGNAL RETURN 





NOTE: A sharp snap of the throttle may not be 
throttle to WOT and return. 


@ Key Off, wait 10 seconds. 


@ Disconnect processor 60 Pin connector. Inspect 
for damaged pins, corrosion, loose wires, etc. 
Service as nacassary 


@ Install Breakout box. Connect processor to 
Breakout box harness. 


@ DVOM on 20V scale. 
® Connect DVOM to test Pins 43 and 46. 


© Perform Engine Running Quick Test while 
monitoring DVOM. 


© After dynamic response prompt code 1(0) 
operator does a brief WOT. DVOM should 
increase more than 2.0V from reading before 
WOT. 





© Observe service codes at end of test. 
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Pinpoint 


Test 


RESULT 


> 


Either reading is less 
than 10,000 ohms 


Both readings are 
10,000 ohms or 
greater 


> 


sufficient to pass this test. Be sure to move 


Reading increased 
more than 2.0V and 
code 76 is still present 


Reading did not 
increase more than 
2.0V 


Reading increased 
more than 2.0V and 
code 76 is not present 











DK 






ACTION TO TAKE 


SERVICE circuit 
shorts. RECONNECT 
vane meter. RERUN 
Quick Test. 


REPLACE processor. 
REMOVE Breakout 
box. RECONNECT 
processor and vane 
meter. RERUN Quick 
Test. 


REPLACE processor. 
REMOVE Breakout 
box. RERUN Quick 
Test. 


CHECK air cleaner 
duct for obstruction. If 
OK, REPLACE vane 
meter. 


Vane meter is OK, 
SERVICE other codes 
as necessary. 
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Pinpoint 
Test 


Vane Air Flow Sensor 


(VAF) 









TEST STEP RESULT 








SERVICE CODE 56 CONTINUOUS TEST: 
CHECK VAF SENSOR 


@ Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


@ Lightly tap on VAF sensor (simulate road 
shock). 


@ Wiggle VAF connector. 
@ Is a fault indicated? 











POWER OR No 
VREF CIRCUIT 


/ 
>— VAR sig —O— 
>— SIG RTN —O-—___> 


PROCESSOR HARNESS. 


[Dk91 | CHECK EEC-! 


Observe VOM or STAR LED for a fault 
indication while performing the following: 


® Referring to the illustration in Step DK90, grasp 
the harness close to the sensor connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panel to the 
processor. 


@ Is a fault indicated? 


CHECK PROCESSOR AND HARNESS 
CONNECTORS 


© Key Off, wait 10 seconds. 
® Disconnect processor 60 Pin connector. 


@ Inspect both connectors and connector 
terminals for obvious damage or faults. 


© Are connectors and terminals OK? 


VAF SENSOR 


iV HARNESS 








Yes 





No 






















No 


Yes 

















ACTION TO TAKE 





DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
REPLACE VAF 
sensor. RERUN Quick 
Test. 


GO to [DK91). 


ISOLATE fault and 
make necessary 
repairs. REFER to 
appropriate figure. 
RERUN Quick Test. 








DK92}. 





GO to 





SERVICE as 
necessary. RERUN 
Quick Test. 


Unable to duplicate 
fault at this time. 

Continuous code 56 
testing complete. 
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Vane Air Flow Sensor 


(VAF) 
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Pinpoint 


Test 











TEST STEP 





SERVICE CODE 66 CONTINUOUS TEST: 
CHECK VAF SENSOR 


@ Using continuous monitor mode, observe VOM 
or STAR LED for indication of a fault while 
performing the following: 


@ Lightly tap on VAF sensor (simulate road 
shock). 


@ Wiggle VAF connector. 
¢@ Is a fault indicated? 


POWER OR 
7 vaeF CIRCUIT 


f 


/ 
> Var S16 —O— >) 
)>— SIG RTIN —O————> 

PROCESSOR HARNESS 


CHECK EEC-IV HARNESS 


@ Observe VOM or STAR LED for a fault 
indication while performing the fallawing: 


© Referring to the illustration in Step DK93 grasp 
the hamess close to the sensor connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panel to the 
processor. 


®@ Is a fault indicated? 


DK95 | CHECK PROCESSOR AND HARNESS 
CONNECTORS 


VAF SENSOR 








© Key Off, wait 10 seconds. 
® Disconnect processor 60 Pin connector. 


inspect both connectors and connector 
terminals for obvious damage or faults. 


@ Are connectors and terminals OK? 








No 





Yes 








RESULT > ACTION TO TAKE 











DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
REPLACE sensor. 
RERUN Quick Test. 


b> GO to [DK94]. 

























ISOLATE fault and 
make necessary 

repairs. REFER to 
appropriate figure. 
RERUN Quick Test. 


> Go to 












DK95}|. 












SERVICE as 
necessary. RERUN 
Quick Test. 


v 


Unable to duplicate 
fault at this time. 
Continuous code 66 
testing complete. 
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Neutral Drive Switch Pinpoint 
A/C Input Test 
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TEST STEP RESULT ACTION TO TAKE 





CODE 67 SYSTEM IDENTIFICATION 


2.3L Turbo, M/T 





2.3L Turbo A/T 


| FA2 | NEUTRAL DRIVE INPUT CHECK 


AIC CLUTCH CIRCUIT 
TEST PIN 10 


= NDS 


NEUTRAL DRIVE CIRCUIT 7 = 
TEST PIN 30 @——_ rer 


O—-—— SIGNAL 
TEST PIN 46 RETURN 


AM1041-8 





© Key Off, wait 10 seconds. Less than 1.0V 





@ Verify heater control is in OFF position, if so 














equipped. 1.0V or greater 
© Verify transmission is in NEUTRAL or PARK. 


® Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


® Install Breakout box. 
© Processor connected. 
© Key On, Engine Off. 
@ DVOM on 20V scale. 


© Measure voltage between test Pin 30 (Neutral 
Drive circuit) at the Breakout box and chassis 
ground. 
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Neutral Drive Switch 


Pinpoint 
A/C Input FA 


Test 









TEST STEP 


NEUTRAL DRIVE SWITCH CHECK 


© Key Off, wait 10 seconds. 

® Breakout box installed. 

@ DVOM on 200 ohm scale. 
Locate the Neutral Drive switch. 


© Disconnect vehicle harness from the Neutral 
Drive switch and measure resistance across the 
switch. 


| FA4 | A/C INPUT CHECK 


© Breakout box installed. 
@ Key On, Engine Off. 
@ DVOM on 20V scale. 


© AC contro! Off. Measure voltage between test 
Pin 10 (A/C clutch circuit) at the Breakout box 
and chassis ground. 

NOTE: On 2.3L Turbo, check for code 18 In 

continuous memory. 


RESULT ACTION TO TAKE 





Less than 5 ohms SERVICE open in 
vehicle hamess 
Neutral Drive circuit. 


RERUN Quick Test. 














5 ohms or greater REPLACE Neutral 
Drive switch. RERUN 


Quick Test. 



















SERVICE short to 
power in A/C clutch 
circuit. RERUN Quick 
Test. 


1.0V or greater 
















Less than 1.0V REPLACE processor. 


RERUN Quick Test. 








2.0L TURDO 





REMOVE 
THIS HOSE 
FOR STEP HA10 


AN1045-4 
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pe A A 


Neutral Drive Switch 


A/C Input 










TEST STEP 


| FA1S | NEUTRAL 


INPUT CHECK — 2.3L TC M/T 





TEST PIN 30 @——— NEUTRAL INPUT CIRCUIT 


TEST PIN 46 @——————SIGNAL RETURN 


@ Key Off, wait 10 seconds. 
© Verify A/C is off, if so equipped. 


© Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


@ Install Breakout box. 
@ Leave processor disconnected. 
© DVOM on 200 ohm scale. 


@ Measure resistance between test Pin 30 
(Neutral Input circuit) and test Pin 46 (Signal 
Return circuit) at the Breakout box. 








RESULT 








Less than 5 ohms 


5 ohms or greater 





Pinpoint 


Test 
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FA 





> 





: 


> 





ACTION TO TAKE 














GO to [FA4). 











SERVICE open in 
Neutral Input or Signal 
Return circuit. RERUN 
Quick Test. 
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Pinpoint HA 





Fuel Control — EFI 


RUN CIRCUIT 


PIN 29 @——————-- (HEGO) —< 


BREAKOUT 
BOX PIN NO. 


EGO GROUND 
TEST PIN 49 @——_ (EGO GND.) —_- 


TEST PIN 58 @———————— INV. BANK 1) fa] 
TEST: PIN 59 OL OAK 2 
TEST PIN 37 @——— (Pw) 
TEST PIN 57 O—_——_- (PWR) 












INJ. BANK 1 
TO IGNITION 9 
SWITCH INJ. BANK 2 
EEC 
POWER 
RELAY 








*TEST PINS LOCATED ON BREAKOUT BOX. BATTERY 


ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 
STOP-WARNING 


You should enter this Pinpoint Test Only when a Service Code ‘41 or 42 is received in Quick 
Test Step 5.0 or 6.0 or when directed here from Pinpoint Test A or Diagnostics by Symptom In 
the Engine Supplement Section. 





To prevent the replacement of good components, be aware that the following non-EEC areas may be 


at fault: 

© Ignition Coil @ EGR Valve and Gasket 

© Distributor Cap ®@ Air Filter 

® Distributor Rotor © Fuel Contamination, Engine Oil 

© Fouled Spark Plugs © Poor Power Ground 

@ Spark Plug Wires @ Fuel Pressure 

® CANP Problems @ Manifold Leaks, Intake/Exhaust 

© PCV Valves (see note below) @ Engine Not at Normal Operating Temperatures 


This Pinpoint Test is intended to diagnose only the following: 
© EGO Sensor @ Vacuum Systems 


© Hamess Circuits EGO Grd., EGO, INJ BANK 1, © Fuel Injectors 
INS BANK ECE WH @ Processor Assembly 


© EGO Sensor Connection 
— Code 42 start at HAS 
— Code 41 start at HA11 


NOTE: Fuel contaminated engine oll may affect 41, 42 Service Codes. If this is suspected, 
'V from the valve cover and repeat the Quick Test. If the problem is 


corrected, change the engine oll and filter. 
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LL 


Fuel Control — EFI 


TEST STEP 





Pinpoint 
Test HA 










RESULT ACTION TO TAKE 


GO to [HAQ]. 


REFER to 





HAI 








FUEL PRESSURE CHECK 1 


© Key Off, wait 10 seconds. 
Install fuel pressure gauge. 
@ Start and run engine. Fuel pressure must 




















be 241-310 kPa (30-35 psi). Group a ua 
For No Starts: one to Neal pee. 
@ |f engine will not run, cycle the key from Off to pressure regulator 





On several times to increase fuel pressure. 
HA2 | FUEL PRESSURE CHECK 2 


© Fuel pressure must remain at 276 + 34 
kPa (30 psi + 5 psi) for 60 seconds or 
longer after final Key Off. 


check, 



























HA3 | FUEL DELIVERY TEST 













@ Key Off. PRESSURE GAUGE 

@ Fuel pressure gauge installed. rene 5 4 
 Pressurize fuel system as per Step HA1 aperonimetaty re ihe Bee Siete 
© Locate and disconnect the fuel pump relay. psi at the end of 5 Start. Fuel and spark 
@ Crank engine for 5 seconds. second crank cycle. are present. REFER 
© Take pressure reading at the end of § second Refer to note below. to Section 2 for other 





No Start Routines. If 
complaint was runs 
rough/ misses or fuel 


code GO to| HA4}. 


crank 

NOTE: Verify fuel quality; alr and/or water will 
also pressurize and look like acceptable 
fuel delivery. 




















Pressure is greater or GO to| HA4!| 
less than specified 






NOTE: The colder the engine, the greater the pressure drop (i.e., an engine coolant temperature of 
rae nore acca a 10 psi drop in 5 seconds. 60°F equals approximately a 20 psi drop 
In 5 seconds). 
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Fue! Control — EFI 





TEST STEP 


© Key Off, wait 10 seconds. 

® Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 

Connect Breakout box to harness. Leave 
processor disconnected. 

@ DVOM on 200 ohm scale. 

© Measure the resistance of injector Bank 1 (1&2) 
between test Pin 37 and test Pin 58 at the 
breakout box. Record reading. 

@ Measure the resistance of injector Bank 2 (3&4) 
between test Pin 37 and test Pin 59 at the 
Breakout box. Record reading. 

@ Are both readings between 1.2 ohms and 1.8 
ohms? 


@ Key Off. 

@ Braakout box installad 

© Leave processor disconnected. 

© DVOM on 200 ohm scale. 

@ Disconnect all injectors on suspect Bank. 
Measure resistance of each injector by 
connecting one injector at a time, and reading 
the resistance between test Pins 37 and 58 at 
the Breakout box for Bank 1 (1&2) or test Pins 37 
and 59 at the breakout box for Bank 2 (3&4). 


® Are all readings between 2.0 and 2.7 ohms? 









HARNESS INJECTOR RESISTANCE 
CHECK 


[ HAS | ISOLATE FAULTY INJECTOR CIRCUIT 
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Pinpoint 


Test 


RESULT 





































ACTION TO TAKE 





GO to |HA6}. 











GO to [HAS]. 











GO to |HA6}. 





SERVICE the 
harness/connectors on 
the suspect injector 
for opens or shorts. If 
OK, REPLACE 
injector. RERUN 
Quick Test. 
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Pinpoint 
Test HA 


TEST STEP RESULT 


[ HAG | INJECTOR DRIVE SIGNAL CHECK 


Requires standard non-powered 12 volt test 
lamp. 


© Key Off. 
© Breakout box installed. 
© Connect processor to Breakout box. 


© Connect test lamp between test Pin 37 and test 
Pin 58 at the Breakout box. 


© Crank or start engine. 


© Repeat above test between test Pin 37 and test 
Pin 59 at the Breakout box. 


Fuel Control — EFI 















ACTION TO TAKE 









































GO to | HA7}. 








Dim glow at light on 
both tests 








VERIFY 12-volt 
battery power at Pins 
37 and 57. if OK, 
REPLACE processor. 
RERUN Quick Test. 


No light on one or 
both tests 





CHECK circuits Bank 
1 and Bank 2 for 
shorts to ground. If 
OK, REPLACE 
processor. RERUN 
Quick Test. 


Bright light on one or 
both tests 


INJECTOR BALANCE TEST 


© Connect tachometer to engine. Disconnect ISC. 
Run engine at 2000 rpm. Use throttle body stop 
screw to set engine speed. 

@ Disconnect and reconnect the injectors one at a 
time; note rpm drop for each injector. 


© Does each injector produce at least a 150 rpm 


Fuel delivery OK. 
Problem is with area 
common to all 
cylinders, i.e.: Air/ 
vacuum leak, fuel 
contamination, EGR. 


drop? REPLACE faulty 
© Reconnect ISC. Reset curb idle. Refer to VECI injector. RERUN 
decal. Quick Test. 








HAS 


FUEL CONTROL — ALWAYS RICH: 
CODE 42 


@ Key Off, wait 10 seconds. 
@ NOTE: Non-EEC areas could cause a code 
42. 





GO to |HA10}. 


GO to |HA9}. 











Check for: 

— Fuel contaminated engine oil 
— Ignition caused misfire 

— CANP problems 


© Disconnect vehicle harness at the EGO sensor. 
Using a jumper wire, ground vehicle hamess 
EGO circuit at the EGO sensor to the engine 
block. 

© Repeat Engine Running Self-Test. 


© Service code 41 results. 
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Fuel Control — EFI Pinpoint HA 


Test 



















TEST STEP RESULT 





ACTION TO TAKE 


















© Key Off, wait 10 seconds. 
@ Install Breakout box. 


@ Measure resistance of EGO ground circuit 
between test Pin 49 at the Breakout box and 
EGO ground at engine block. 


© Measure resistance of EGO circuit between test 
Pin 29 at the Breakout box and EGO harness 
connector. 


© Both circuits less than 5 ohms. 


DISCONNECT 
processor connector. 
INSPECT for damage 
or corrosion. If OK, 
REPLACE processor. 
RERUN Quick Test. 


No | CORRECT harness 
circuit with resistance 
greater than 5 ohms. 


RERUN Quick Test. 





L 
HA10 | EGO CHECK 














® DVOM on 20V scale. Yes EGO sensor OK. 
® With EGO sensor disconnected from the vehicle GO to |HA1}. 
harness, connect a DVOM from EGO sensor to 
engine ground. No P| REPLACE _EGO 
Run the engine at 2000 rpm for 1 minute. While sensor, RERUN 
observing DVOM, disconnect the manifold Quick Test. 


vacuum hose indicated below. 
© Meter indicates less than 0.4V. 











2.3L TURBO 





REMOVE 
THIS HOSE 
FOR STEP HA10 A11046-4 
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Pinpoint 


Fuel Control — EFI Test 












TEST STEP RESULT > ACTION TO TAKE 








FUEL CONTROL — ALWAYS LEAN: 
CODE 41 








































NOTE: Vacuum/air leaks In non-EEC areas 
could cause a code 41. Check for: 


GO to 





HA12). 








— Leaking vacuum actuator (eg: AC No REPLACE EGO 
control motor) | 
— Engine sealing Sensor: RERUN Quick 
— EGR system . 

— PCV system 


— Unmetered air leak between air 
meter and throttle body 
— Lead contaminated EGO sensor 


© Key Off. DVOM on 20V scale. Disconnect EGO 
sensor from vehicle hamess. Connect DVOM to 
EGO sensor and engine ground. Remove air 
cleaner to gain access to air meter iniet. Using 
a standard wood lead pencil, prop the air meter 
door part-way open. 

Start the engine and run at approximately 2000 
rpm for 2 minutes. 


Does the DVOM read greater than 0.5V at the 
end of 1 minute? 


HA12 | HARNESS CHECK EGO CIRCUITS 





© Key Off. GO to | HA13}. 
Install Breakout box. Processor disconnected. 


© Measure resistance of EGO circuit between test 
Pin 49 at the Breakout box and engine block 
ground. Also EGO circuit between EGO 
connector and test Pin 29 at the Breakout box. 


© Are both circuits less than 5 ohms? 


CHECK EGO CIRCUIT FOR SHORT TO 
GROUND 


© Key Off. 
© Breakout box installed. Processor disconnected. 
© DVOM to 200,000 ohms scale. 


© Measure the resistance between test Pin 29 
and test Pin 40 at the Breakout box. 





SERVICE/CORRECT 
as necessary any 
circuit greater than 5 
ohms. RERUN Quick 
Test. 








HA13 









Reading is 10,000 
ohms or greater 


Reading is less than 
10,000 ohms 


GO to |HA14 
















CORRECT cause of 
resistance to ground. 
RERUN Quick Test. 
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Fuel Control — EFI 


Emission Controls — EEC Diagnostics 


Pinpoint 


Test 









TEST STEP 


[HA14] ATTEMPT TO ELIMINATE CODE 41 







@ Key Off. 


© Reconnect EGO sensor. Remove air cleaner to 
gain access to air meter inlet. Using a standard 
wood lead pencil, prop the air meter door part- 
way open. 


© Start the engine and run at approximately 2000 
pm for 2 minutes. 


© Perform Engine Running Quick Test. 
@ ls code 41 present? 












= ” 


No 





RESULT ACTION TO TAKE 


INSPECT for 
corrosion or damaged 
pins. If OK, REPLACE 
processor. RERUN 
Quick Test. 


EGO input circuit OK. 


GO to [HAT]. 
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Pinpoint HA 


Fuel Control — EFI Test 








CONTINUOUS TESTING: CODE 41/42 





41 — EGO indicated the fuel system was lean for more than 15 seconds when the system should 
have been in closed loop fuel control. 


42 — EGO indicated the fuel system was rich for more than 15 seconds when the system should have 
been in closed loop fuel control. 


*CLOSED LOOP — Fuel control under the influence of the EGO sensor. 
“OPEN LOOP — Fuel control NOT under the influence of the EGO sensor. 


Before attempting to correct a fuel control code, 41/42, diagnose all other drive complaints first, eg., 
tough idle, misses, etc. 


NOTE: The fuel control code may help in this diagnosis. 
Using the fuel control! service code, isolate the cause of the fuel contro! problem. 
Some areas to check are: 


@ Unmetered Air: Vacuum leaks/intake air leaks. 
— Canister Purge System. 
— PCV System. 
— Engine sealing. 
— Air leaks between VAF meter and throttle body. 


@ EGO Fuel Fouled: Whenever an over-rich fuel condition has been experienced (fuel 
fouled spark plugs), make a thorough check of the ignition sysiem. In 
the event the EGO concer is cuspooted of boing fuol foulod (low 
output, slow response), run the vehicle at sustained high speeds 
(within legal limits) followed by a few hard accelerations. This will burn 
off EGO contamination and restore proper EGO operation. 


























@ Fuel Pressure: Perform Pinpoint Test Step [HA1]. 

@ Ignition System: Always in default spark (10 degrees). Refer to Quick Test Step| 4.0 

@ Improper Fueling: Lead fouled EGO sensor. 

@ TP Sensor: Not moving (mechanical damage). Connect DVOM to test Pin 47 and to 


test Pin 46. Key to Run. Observe DVOM while moving the throttle. Reading 
must increase with increase in throttle opening. If not correct, REPLACE as 
necessary. 

















If at this point, the drive concern is still present. perform Steps | HA3) through| HA6| only. 
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Pinpoint 
Test 


EGR On/Off Controi 


STEST PIN 35 
(TEST PIN 53 4.9L ONLY) 


TEST PIN 37 @)——____ VPwr 
TEST PIN 57 @—————— vewa 


*TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


STOP-WARNING 


You should enter this Pinpcint Test only when a service code 34 is received in Quick Test Step 
5.0 or when directed here from Diagnostic by Symptom in the Engine Supplement Section. 


To prevent the replacement of good components, be aware that the following non-EEC areas may be 

at fault: 

@ Air or Vacuum Leaks 

© EGR Flow Restrictions 

@ EGR Value 

NOTE: Code 34 may be the result of high volume exhaust vent system (reduces backpressure). 
If this Is suspected, perform the test In a well-ventilated area without exhaust vent 
connected. 

This Pinpoint Test is intended to diagnose only the following: 

© Circuits: EGR and VPWR 

© EGR Solenoid 

© Presence of Manifold Vacuum 

© Processor Assembly 





Emission Controls — EEC Diagnostics 4-91 
A 








EGR On/Off Control 





TEST STEP 


RESULT ACTION TO TAKE 


REMAIN in Output 
State Check. GO 


to |KA2 


ENTER OUTPUT STATE CHECK 
(REFER TO APPENDIX) 




















NOTE: Do not use STAR tester for this step, 
use a VOM/DVOM. 


© Key Off, wait 10 seconds. 
®@ DVOM on 20V scale. 


@ Connect DVOM negative test lead to STO at 
the Self-Test connector and positive test lead to 
battery positive. 

















DEPRESS throttle to 
WOT and release. If 
STO voltage does not 














go high, GO to 
© Jumper STI to signal return at the Self-Test Pinpoint Test 
connector. Step | Q40}. 
© Perform Key On, Engine Off Self-Test until the < 
completion of the Continuous Test Codes. Reve raemen 












@ DVOM will indicate zero volts. 
© Depress and release the throttle. 


@ Did DVOM reading change to a high voltage 
reading? 


CHECK EGR ON/OFF CONTROL 
SOLENOID ELECTRICAL OPERATION 


@ DVOM on 20V scale. 


© Connect DVOM positive test lead to VPWR 
circuit on EGR solenoid and negative test lead 
to EGR output circuit. 


@ While observing DVOM, depress and release 
the throttle several times to cycle output On and 
Off. 


EGR output cycles On and Off. 


CHECK SOLENOID FOR VACUUM 
CYCLING 
















KA3}. 














VE jumper. 


GO to | KAS}. 




































@ Install vacuum pump to the solenoid vacuum 
supply port and install a vacuum gauge to the 
output port. Apply 6 in. Hg minimum. 


®@ While cycling outputs On and Off (by 
depressing and releasing throttle) observe 
the vacuum gauge at the output. 


NOTE: Maintain vacuum at source. 


Vacuum output cycles P>} GO to[KA4]. 
On and Off 





















Vacuum output does >} REPLACE solenoid. 
not cycle On and Off RERUN Quick Test. 
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EGR On/Off Control Pinpoint 


Test 


TEST STEP RESULT > 
CHECK MANIFOLD VACUUM LINES FOR 
BLOCKAGE OR LEAKS 
@ Vacuum lines disconnected at solenoid. 
@ Start engine. 















ACTION TO TAKE 


EEC-IV system OK. 
REFER to Section 6. 




















Vacuum present 













&: Check for vacuum No vacuum present 


SERVICE vacuum 
source blockage or 
leak. RERUN Quick 
Test. 


KAS | MEASURE EGR SOLENOID RESISTANCE 

























CONNECT EGR 
solenoid. GO 


to| KA6]. 


Resistance is between 
65 and 110 ohms 


© Key Off, wait 10 seconds. 
@ DVOM on 200 ohm scale. 


® Disconnect EGR solenoid connector and 
measure solenoid resistance. 




































Resistance is less 
than 65 ohms or 
greater than 110 ohms 


REPLACE EGR 
solenoid. RERUN 
Quick Test. 








KA6 | CHECK VOLTAGE OF VPWR CIRCUIT 























@ Kay On, Engine Ott. Voltage reading is SERVICE harness 
@ DVOM on 20V scale. less than 10.5V open circuit. RERUN 
Quick Test. 


© Measure voltage between VPWR circuit at the 
EGR solenoid vehicle harness connector and 
battery ground. 


CHECK CONTINUITY OF EGR CIRCUIT 


@ Key Off, wait 10 seconds. 


® Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


© Connect Breakout box to harness. Leave 
processor disconnected. 

@ DVOM on 200 ohm scale. 

@ Measure resistance between test Pin 35 at the 


Breakout box and EGR circult at vehicle 
harness connector. 


Voltage reading is 
10.5V or greater 









KA7 



















Resistance reading is 


SERVICE open circuit. 
5 ohms or greater 


RERUN Quick Test. 


Resistance reading is 
less than 5 ohms 
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EGR On/Off Control 


TEST STEP 








Test 


RESULT 


Pinpoint 





ACTION TO TAKE 





| kas | CHECK FOR SHORT TO GROUND 





@ Key Off, wait 10 seconds. 


Leave Breakout box installed and processor 
disconnected. 


© Disconnect EGR solenoid. 
@ DVOM on 200,000 ohm scale. 


© Measure resistance between test Pin 35 and 
test Pins 40, 46 and 60 at the Breakout box. 


CHECK FOR SHORT TO POWER 


© Key Off, wait 10 seconds. 
@ DVOM on 200,000 ohm scale. 


© Leave Breakout box installed and processor 
disconnected. 


® EGR solenoid disconnected. 


© Measure resistance between test Pin 35 and 
test Pins 37 and 57 at the Breakout box. 





KA9 











4 


Resistance reading is >} 
less than 10,000 ohms 


Resistance reading is > 
10,000 ohms or 
greater 





Resistance reading is >| 
10,000 ohms or 
greater 


Resistance reading is >| 
less than 10,000 ohms 








| 


SERVICE short to 
ground. RERUN Quick 
Test. 


GO to 





KAg}. 


REPLACE Processor. 
RERUN Quick Test. 


SERVICE short to 
power. RERUN Quick 
Test. If code is 
repeated, REPLACE 
processor. 
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Pinpoint 
Test KE 








Idle Speed Control 
(By-Pass Air) 


[eel 








*7EST PIN 21, © Ise 


ime [tp 
Isc 





TEST PIN 37 @)—___—____ vpwn 


‘TEST PIN 57 


TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


STOP-WARNING 


You should enter this Pinpoint Test only when a service code 12 or 13 is received in Quick Test 
Step 5.0 or when directed here from Diagnostic by Symptom in the Engine Supplement Section. 


CAUTION: If the engine exhibits rough running and/or idle, correct these conditions before 
diagnosing Idle Speed Control (ISC). Rough running/misses may be caused by: 
® Ignition System 

Refer to Section 23 


© Fuel System 
Refer to Pinpoint Test Steps HA1 through HA7 
Refer to Pinpoint Test Steps HE1 through HE7. 
Refer to Pinpoint Test Steps HG1 through HG6. 
Refer to Pinpoint Test Steps HL2 through HL7. 


@ EGR System, Section 3 





To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 


© Engine not up to operating temperature 

@ Engine over operating temperature 

@ Improper {dle Speed Throttle Stop Adjustment 

© AC input (electrical problem) 

® Throttle Speed Control Linkage 

This Pinpoint Tast is intended to diagnose only the following: 
RPM in Self-Test only 

@ ISC Actuator 

@ Harness Circuits ISC and VPWR 


Processor Assembly 
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Idle Speed Control 
(By-Pass Air) 


Pinpoint 





Test 
















RESULT 





TEST STEP 


[eet [RPw ROP 


@ Key Off. 
© Connect engine tachometer. 


ACTION TO TAKE 




























© Start engine. 
Disconnect ISC harness connector. 
@ Does rpm drop or stall? 


| KE2 | CHECK FOR EGR CODES. 


© Are service codes 31, 32, 33 or 34 present? 








Yes > GO to Quick Test 
Step 5.0 for 
appropriate Pinpoint 
Test. 









No > SERVICE next code 
or if code 12 or 13 


only, GO to| KE3|. 











| KE3 | MEASURE ISC SOLENOID RESISTANCE 


® Key Off. 
@ DVOM on 200 ohm scale. 


© Disconnect ISC solenoid connector and 
measure solenoid resistance. 


| KE4 | ISC SHORT TO CASE (GROUND) CHECK 


© Key Off. 
@ DVOM on 200,000 ohm scale. 
@ ISC solenoid disconnected. 


© Measure resistance from either ISC pin to ISC 
housing. 


[ KES | CHECK VOLTAGE OF VPWR CIRCUIT 


@ Key On, Engine Off. 
@ DVOM on 20V scale. 
® ISC solenoid disconnected. 


@ Measure voltage between VPWR at the ISC 
solenoid harness connector and battery ground. 













Resistance is between M>| GO to [KE4]. 
7 and 13 ohms 


Resistance is less | al REPLACE ISC 
than 7 ohms or solenoid. RERUN 
greater than 13 ohms Quick Test. 



















10,000 ohms or >| GO to | KES]. 
greater 









Less than 10,000 | | REPLACE ISG 
ohms solenoid. RERUN 
Quick Test. 







Voltage reading is > SERVICE harness 
less than 10.5V open circuit. RERUN 
Quick Test. 


















Voltage reading is > GO to [KE6]. 
10.5V or greater 
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Idle Speed Control 


(By-Pass Air) 












TEST STEP 


[ KE6 | CHECK CONTINUITY OF ISC CIRCUIT 


@ Key Off, wait 10 seconds. 
© ISC solenoid disconnected. 


© Disconnect processor and inspect both 60 Pin 
connectors for damaged pins, corrosion, loose 
wires. Service as necessary. 

© Connect Breakout box to harness. Leave 
Processor disconnected. 


@ DVOM on 200 ohm scale. 


© Measure resistance between test Pin 21 at the 
Breakout box and ISC circuit at vehicle harness 
connector. 




















Test 







RESULT 


> 


Pl 
"| 


Resistance reading is 
5 ohms or greater 


Resistance reading is 
less than 5 ohms 


Pinpoint 





KE 


ACTION TO TAKE 


SERVICE open circuit. 
RERUN Quick Test. 





GO to 





KE7|. 











CHECK FOR SHORT TO GROUND 
® Key Off, wait 10 seconds. 


Leave Breakout box installed and processor 
disconnected. 


® ISC solenoid disconnected. 

@ DVOM on 200,000 ohm scale. 
Measure resistance between test Pin 21 and 
test Pins 40, 46 and 60 at the Breakout box. 
KE8 | CHECK FOR SHORT TO POWER 


@ Key Off, wait 10 seconds. 
@ DVOM on 200,000 ohm scale. 
@ ISC solenoid disconnected. 


@ Leave Breakout box to connected harness. 
Leave processor disconnected. 

© Measure resistance between test Pin 21 and 

test Pin 37 at the Breakout box. 


CHECK FOR ISC SIGNAL AT THE 
PROCESSOR 
© Connect processor. 
@ Connect ISC actuator. 
® Vehicle prepared for Quick Test. 
@ DVOM on 20V scale. 


Connect DVOM between test Pin 21 and test 
Pin 40. 


® Start engine and observe the DVOM during 
Engine Running Quick Test. 





























All resistance readings 
are less than 10,000 
ohms 


Any resistance P| 
reading is 10,000 
ohms or greater 


Resistance reading is B>| 
10,000 ohms or 
greaier 








Resistance reading is 
less than 10,000 ohms 





Meter reading varies 
during Quick Test 










Meter reading does 
not vary during Quick 
Test 


SERVICE short to 
ground. RERUN Quick 
Test. 





GO to | KE8]. 














GO to |KE9]. 





SERVICE short to 
power. RERUN Quick 
Test. 





REPLACE ISC 
actuator. RERUN 
Quick Test. 





GO to | KE10]. 
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Pinpoint 


Idle Speed Control 
(By-Pass Air) 


TEST STEP ACTION TO TAKE 
CODE 13: RPM DOES NOT DROP TO 
LESS THAN 1500 AT END OF TEST 
© Disconnect ISC harness connector. REPLACE processor. 
© Connect engine tachometer. RERUN Quick Test. 
@ Repeat Engine Running Quick Test. CHECK engine 
© At end of test, record service codes for future vacuum hoses. REFER 
use. to anc co 1. VERIFY 
curb idle. CHECK that 
© Does rpm remain below 1500 rpm during test? throttle piates are fully 
closed, CHECK throttle 
linkage and/or speed 
control linkage for 
binding. if OK, 
REPLACE ISC 
actuator. RERUN 
Quick Test. 





Test 





[KE11 | CURB IDLE CHECK 


© Key Off, wait 10 seconds. SERVICE other codes 
© Deactivate Self-Test. ee neceeeey: 
@ Run engine at 2000 rpm for 2 minutes or until 

inlet radiator hose is hot and pressurized. Sena Aiaattie ior 


© Key Off, walt 10 seconds. contamination. 
© Activate Self-Test. See 7 bic 


@ Run Engine Running Self-Test. ADJUST curb idle 
© Is code 17 still present? ere e ann 4 


RERUN Quick Test. 
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Pinpoint 


Dynamic Response Test Test 


OPERATOR PERFORMS BRIEF WOT 





RPM INCREASE 
GREATER THAN 2000 RPM 


STOP-WARNING 


You should enter this Pinpoint Test oniy when a service code 77 Is received In Quick Test Step 
5.0. 


To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 


© Operator did not perform a brief WOT after dynamic response code. 
© Mechanical engine problems; engine did not achieve greater than 2000 rpm. 


This Pinpoint Test is intended to diagnose only the following: 
@ Throttle movement (greater than 3/4 throttle). 

@ Vane Air Flow (greater than 50% open). 

@ RPM increase (greater than 2000 rpm). 
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Dynamic Response Test 


TEST STEP RESULT ACTION TO TAKE 
CODE 77: SYSTEM FAILED TO 
RECOGNIZE BRIEF WOT 


NOTE: A brief snap of the throttle may not be sufficient to pass this test. Be sure to go to 
WOT and return. 





Pinpoint 
Test ” 








@ Repeat Engine Running Test of Quick Test. Be Code 77 still present >} REPLACE processor. 


sure operator Is familiar with the engine running RERUN Quick Test. 
format which procees. ae follows: 

— With Self-Test activated restart the engine. i 

ID Code 2 (0) start of test. Mescoce ai wethesie 


_ Dynamic response Code 1 (0) perform brief SERVICE any other 


; service code(s) 
— Testing over. i 
— Service code output begins. cane 
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Pinpoint 


Ignition Diagnostic 


Monitor (IDM) Test 








‘STEST PIN 16 ©> IGN. GND. 

















‘Test Ping @———._ SPOUT. 


rest PIN ss © PIP 








Test PNA @————_________ IDM { 
— 


22K OHMS 


‘TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 





STOP-WARNING 


You should enter this Pinpoint Test only when a service code 18 Is received in Quick Test Step 
6.0. 


To prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 


®@ Ignition module. 

® Ignition coil. 

Spark plugs and high tension cables. 
© Distributor and PIP sensor. 


This Pinpoint Test is intended to diagnose only the following: 
© Hamess circuits: ignition ground, spout, PIP, IDM. 
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4-101 











Ignition Diagnostic 
Monitor (IDM) 


TEST STEP 


[ Nt [ CHECK CONTINUITY OF IDM CIRCUIT 


@ Key Off, wait 10 seconds. 
@ Disconnect E-core ignition connector from coil. 


© Disconnect processor and inspect both 60 Pin 
connectors for damaged pins, corrosion, loose 
wires, Service as necessary. 


© Connect Breakout box to harness. Leave 
processor disconnected. 


@ DVOM on 200,000 ohm scale. 


© Measure resistance between test Pin 4 at the 
Breakout box and ignition coil negative terminal. 


CHECK FOR SHORT TO GROUND 


© Key Off, wait 10 seconds. 


@ Leave Breakout box installed and processor 
disconnected. 


@ DVOM on 200,000 ohm scale. 


© Measure resistance between test Pin 4 and test 
Pins 40, 46 and 60 at the Breakout box. 


CHECK TFI MODULE 


© Key Off, wait 10 seconds. 
© Deactivate Self-Test. 


@ Connect VOM or STAR per Quick Test Step 
2.0. 


Enter Engine Running Continuous Monitor Test 
(as instructed in Quick Test Step 6.0D). 


@ Observe VOM or STAR LED for indication of a 
fault while performing the following: 


@ Lightly tap on TFI module (simulate road 





























shock). 
@ Wiggle TFI connector. 
@ Is a fault indicated? 


Pinpoint 
Test 








RESULT > 


Resistance reading is > 
less than 20,000 
ohms or greater than 
24,000 ohms 


Resistance reading is >| 
less than 24,000 
ohms but greater than 
20,000 ohms 


Any resistance 

reading is less than 

10,000 ohms 

All resistance readings >| 
are 10,000 ohms or 
greater 





No 


ACTION TO TAKE 


SERVICE open circuit. 
RERUN Quick Test. 


GO to 


SERVICE short to 
ground. RERUN Quick 


Test. 


GO to [N3]. 


DISCONNECT and 
INSPECT connectors. 
If connector and 
terminals are good, 
GO to Section 15, TFI 
Ignition Diagnostics. 


GO to 








N2). 














NA]. 
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FAULT 
PIP shorted to ground or 


open 

Spout shorted to ground 
Ign. ground open 

IDM open or shorted to 
ground, power 


© is a fault indicated? 















CONNECTORS 





© Key Off, wait 10 seconds. 





wires, 








completed. 


Ignition Diagnostic 
Monitor (IDM) 


TEST STEP 
| N4_| CHECK EEC-IV HARNESS 







@ While still in continuous monitor test from step 
Ni observe VOM or STAR LED for a fault 
indication while performing the following: 


@ While locking for faults listed in the table below, 
grasp the harness close to the TFI connector. 
Wiggle, shake or bend a small section of the 
EEC-IV system harness while working your way 
to the dash panel. Also wiggle, shake or bend 
the EEC-IV harness from the dash panel to the 
processor. Do this test on the circuits listed one 
at a time if needed to locate a faulty circuit. 


BREAKOUT 
BOX NO. 


Test Pin 56 
Test Pin 36 
Test Pin 16 


Test Pin 4 


CHECK PROCESSOR AND HARNESS 


@ Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 


® Are connectors and terminals OK? 
Reconnect processor when this Step is 





Yes 


No 


No 


Yes 


Pinpoint 


Test 









RESULT 


, 


>| 


" 





ISOLATE fault and 
make necessary 
repairs. RERUN 
Quick Test. 


GO to [NS]. 


SERVICE as 
necessary. RERUN 
Quick Test. 


if unable to 
DUPLICATE an IDM 
fault in the EEC-IV 
System, testing is 
complete. 
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Pinpoint P 
Test 


Spark Timing Check 











CONNECTOR 


*TEST PINS LOCATED ON BREAKOUT Bi 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 

















STOP-WARNING 


You should enter this Pinpoint Test only when directed here from Quick Test Step 4.0. 

Ao prevent the replacement of good components, be aware that the following non-EEC areas may be 
at fault: 

© Base Engine. 

@ PIP Sensor. 

@ TFI Module. 


This Pinpoint Test is intended to diagnose only the following: 
@ Harness Spout Circuit. 

@ Base Timing. 

@ Processor Assembly. 
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Pinpoint 
Test 


Spark Timing Check 










TEST STEP 


[ P1_| CHECK SPARK TIMING 


© Verify that Self-Test is activated during Engine 
Running Test. 


@ Check timing while performing Engine Running 
Test. Record value. 


@ Timing base plus 20 degrees + 3 degrees? 


NOTE: Self-Test locks the timing at 20 degrees 
plus base throughout this test and for 
two minutes after the last service code 
is outputted. Timing check must be 
made during this time period: Self-Test 
timing is base +20 degre 
(+3 degrees) BTDC. (See ‘VEC! decal 
for base value.) 


CHECK SPARK OUTPUT (SPOUT) 
CIRCUIT TO THE TFI MODULE 


| nesutby | acmiOn To TaKE | | acmiOn To TaKE | TAKE 












GO to Quick Test 
Step | 5.0}. 


P|. 

















































GO to 






































@ Locate spout connector and open this Yes P|  coto[P3]. 
connection. 

© Start engine. No >| Adjust base timing if 

@ Check base timing. necessary. REFER to 














Section 15 for engine 
timing instructions. 
After timing is reset, 
RECONNECT spout 
and PERFORM Quick 


Test Step (4. 


* Timing base +3 dogroee BTDC. 


NOTE: Base timing must be checked to decal 
value. 




















| P3_| CHECK FOR POWER TO PROCESSOR 


@ Key Off, wait 10 seconds. 


®@ Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


© Install Breakout Box. 
@ Key On, Engine Off. 
@ DVOM on 20V scale. 


® Measure voltage between test Pin 37 and test 
Pin 40 and between test Pin 57 and test Pin 60 
at the Breakout box. 









Either voltage reading p> GO to Pinpoint Test 
less than 10.5V step [Bi]. 
















Both voltage readings 
10.5V or greater 
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- Pinpoint 
Spark Timing Check Test 


TEST STEP RESULT ACTION TO TAKE 
[ P4 | CHECK HARNESS FOR CONTINUITY 











® Key Off, wait 10 seconds. Reading 5 ohms or GO to| P5}. 
© DVOM on 200 ohm scale. yea 


© Measure resistance between test Pin 36 at the Reading greater than SERVICE open circuit. 
Breakout box and Pin 2 (spout pin) at the TFI 5 ohms CONNECT spout test 
vehicle harness connector. connector. CHECK 

timing 

per| Pt]. 




















[ P5 | HARNESS CHECK — IGNITION GROUND 


® Breakout box installed. Less than 5 ohms GO to Pinpoint Test 
© Key Off. step [A7]. 
® DVOM on 200 ohm scale. 


© Measure resistance between test Pin 16 at the 5 ohms or greater SERVICE names ee 
Breakout box and TFI Pin 6 (ign. grnd.) at the Quick Test UI 
TFI vehicle harness connector. ules hea 
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No Codes/Codes Not 


Pinpoint Q 


Test 


Listed 















TO SENSORS: 
“TEST PIN 25 @ VREF >> 
TEST PIN 48 Q@— rp} see 


TEST PIN 45 @——___- SIGNAL RETURN: 
SeLETEST pigtail 
poo 


CONNECTOR CONNECTOR 
TEST PIN 17 @——________ sto ie 
SELF-TEST 
TEST PIN 48 @———- st INPUT 





TO. 
TEST PIN 40 @———. GROUND. ©) BAT 

PIGTAIL 
TEST PIN 60 @——— GROUND. 


TO IGN. SW. POWER 

RELAY 
TEST PIN 37 © —————— vewr. 
TEST PIN 57 @———VPWR 


TEST PIN 1 @———— KAPWR, 
TO CHASSIS 


TEST PIN 20@————— GROUND —_—— > GROUND 


TEST PIN 49 @—-——— EGO GND. 


“TEST PINS LOCATED ON BREAKOUT BOX. 
ALL HARNESS CONNECTORS VIEWED INTO MATING SURFACE. 


NOTE: REFER TO THE ELECTRICAL SCHEMATIC IN THIS SECTION FOR PROPER CONNECTOR 
AND PIN ORIENTATION. 
























STOP-WARNING 


You should enter this Pinpoint Test only when directed here from Quick Test Step 3.0, 5.0 or 
6.0 or when directed here from Diagnostics by Symptom In the Engine Supplement Section or 
from a Pinpoint Test Step. 











This Pinpoint Test is intended to diagnose only the following: 
© Processor. 


© Hamess Circuits: Signal Return, STO, STI, Ground, VPWR, KAM, VREF, Ignition, NDS, EEC Power 
Relay. 
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No Codes/Codes Not 


Listed 










TEST STEP 
[ Q1_[ NO CODES, CODES NOT LISTED 









Refer to illustration Q. 
© Key Off, wait 10 seconds. 
© DVOM on 20V scale. 

© Disconnect TP sensor. 

@ Key On, Engine Off. 


@ Measure voltage between VREF at the TP 
harness connector and signal return in Self-Test 
connector. 











RESULT 


Less than 4.0V or 
greater than 6.0V 


4.0V to 6.0V 


Pinpoint 


Test 


> 
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ACTION TO TAKE 


GO to Pinpoint Test 
Step |. C1}. 














RECONNECT TP. 
sensor. GO to [a2]. 








[ 2 | SELF-TEST INPUT CONTINUITY CHECK 













Refer to illustration Q. 
@ Key Off, wait 10 seconds. 


© Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


@ Install Breakout box, leave processor 
disconnected. 


@ Set DVOM to 200 ohm scale. 


© Measure resistance between Self-Test input at 
the Self-Test single pin connector and test Pin 
48 at the Breakout box. 


SELF-TEST OUTPUT CIRCUIT 
CONTINUITY CHECK 

Refer to illustration Q. 

© Breakout box installed. 


@ DVOM to 200 ohm scale. 


© Measure resistance between Self-Test output at 
the Self-Test connector and test Pin 17 at the 
Breakout box. 


EGO SENSOR GROUND CONTINUITY 
CHECK 


Refer to illustration Q. 
@ Breakout box installed. 
@ Key Off. 


© Measure resistance between EGO ground on 
engine and test Pin 49 at the Breakout box. 








































Less than 5 ohms 


5 ohms or greater 


5 ohms or greater 


Less than 5 ohms 


Less than 5 ohms 


5 ohms or greater 






y_v 














GO to | Q3}. 








CORRECT open in 
circuit. 


CORRECT open in 
circuit. 





GO to | Q4]. 











GO to [Q5}. 


CHECK and 
SERVICE EGO 
sensor ground wire or 
open circuit bad 
connection. 
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No Codes/Codes Not 


Listed 








@ Key Off. 


disconnected. 


© Key Off. 









© Key Off. 





NOTE: Refer to 





© Disconnect HEGO. 


© Measure resistance between test Pin 29 and 
test Pins 37 and 57 at the Breakout box. 


@ Is reading less than 10,000 ohms? 


HEGO SHORT TO POWER 


TEST STEP 


STO SHORT TO GROUND 


‘© Breakout box installed. 
@ DVOM on 200 ohm scale. 


@ Measure resistance between Self-Test output at 
Self-Test connector and engine biock ground. 


@ Is resistance greater than 5 ohms? 











FA 











[ @6 | HEGO HARNESS SHORT TO POWER 


© Breakout box installed, leave processor 


@ HEGO disconnected. 


@ Measure resistance between RUN circuit and 
EGO circuit on the HEGO connector. 


@ Is reading less than 10,000 ohms? 
NOTE: Refer to |HA 


[| Q8 | INTERMITTENT NDS 


for connector orlentation. 


© Breakout box installed. 


© Connect DVOM between test Pin 30 and test 
Pin 40 or 60 at the Breakout box. 


@ Key On, engine running Self-Test. 
@ Is voltage greater than 1V? 


for connector orientation. 
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Pinpoint 


Test 













ACTION TO TAKE 


REPLACE processor. 
RERUN Quick Test. 


Go to [Qa]. 









SERVICE harness 
short to power. 
RERUN Quick Test. 


GO to [a7]. 















REPLACE HEGO. 
RERUN Quick Test. 


GO to [a8]. 










SERVICE intermittent 
in NDS hamess, 

connector or switch. If 
OK, GO to Quick Test 


Step [5.0] for 


appropriate service 
codes. 
























SERVICE intermittent 
in NDS harness, 
connector, or switch. If 


OK, GO to [aa]. 
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RR 


No Codes/Codes Not Pinpoint 
Listed Test 


TEST STEP RESULT 


[ ag | POWER RELAY ALWAYS ON 


@ Key Off. 
® Breakout box installed. 


@ Connect DVOM 10 test Pin 37 or 57 and to test 
Pin 40 or 60 at the Breakout box. 


Turn key on and off. Wait 10 seconds. 


@ Does voltage change from 10.5V or greater to 
zero volts? 
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ACTION TO TAKE 


GO to [aga]. 


REPLACE EEC 
Power Relay or 
integrated Relay 
Controller. RERUN 
Quick Test. 
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Continuous Test 


Code 15 
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Pinpoint 
Test 









TEST STEP 


CONDITIONS FOR 
CONTINUOUS CODE 15 


© Power interruption to Keep Alive Memory (KAM) 
Pin 1 may result in a service code being 
outputted.” 


© Clear continuous memory codes (use procedure 
described in Quick Test Step 6). 
@ Repeat Quick Test Step 3.0 through 
Continuous memory code output. 
© Code 15 present on retest? 
*NOTE: Anytime power is Interrupted to the 
processor, a code 15 may be outputted 
the first time Self-Test is run after 
restoration of power. Repeat Self-Test 
to ensure correct diagnosis. 






INSPECT ENGINE COMPARTMENT 
WIRING FOR PROPER ROUTING 


@ Are any EEC components or EEC wiring close 
to ignition components or wires (High Electrical 
Energy Sources)? If EEC wiring close, reroute 
and rerun Self-Test. 

© Is code 15 still present? 


CHECK POWER CIRCUIT TO KEEP 
ALIVE MEMORY 














@ Key Off, wait 10 seconds. 

Disconnect processor and inspect both 60 Pin 
connectors. 

® Connect Breakout box to harness, leave 
processor disconnected. 

@ DVOM on 20V scale. 

© Connect positive test lead to test Pin 1 and 
negative test lead to test Pin 40 or 60 at the 
Breakout box. 

@ Key On. 

@ Observe voltage reading. 

































RESULT 


Yes 


No 


Reading 10V or 
greater 


Reading less than 10V 





ACTION TO TAKE 


em = coto[an]. 


> Test complete. 











GO to |Q12}. 











Test complete. 








SERVICE open to 
KAM circuit. RERUN 
Quick Test. 








REPLACE processor. 
RERUN Quick Test. 








Emission Controls — EEC Diagnostics 4-111 









Engine Stalls During 


Pinpoint Q 
Quick Test 


Test 














TEST STEP 
[ a30 | DIAGNOSTIC ROUTINES COMPLETE 


RESULT ACTION TO TAKE 













GO to [Q31]. 


GO to Diagnostic 
Routines, Section 2. 





®@ Have diagnostic routines in Section 2 been 
completed? 


ATTEMPT TO BRING ENGINE TO 
OPERATING TEMPERATURE 


© Key Off, wait 10 seconds. 






GO to Pinpoint Test 





@ Install tachometer. Step | A13]. 
© Try to maintain engine at 2,000 rpm for 2 
minutes. GO to | G32}. 

















@ Can rpm be maintained? 


MAINTAIN ENGINE OPERATION DURING 
ENGINE RUNNING QUICK TEST 


Engine at operating temperature. Code 11 > GO to Quick Test 
© Tachometer installed. Step | 5.0}. 
e i . 
Key On walt 19 2econes Any service code —-M|_-—-GO to Quick Test 
© Activate Quick Test. Step 
© Perform Engine Running Self-Test while ° 
maintaining 2,000 rpm. 
No codes > GO to Pinpoint Test 
Step [ar]. 
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Output State Check Pinpoint 
Not Functioning Test 


TEST STEP RESULT | action ro Take | TO TAKE 


| @40 | CHECK FOR CODES 23, 53, 63 OR 68 





© Key Off, wait 10 seconds. GO to Quick Test 

© Perform Key On, Engine Off Self-Test. Step [3.08] and 

© Leave Key On to enter Output State Check. SERVICE appropriate 
© Key On, Engine Off. Are codes 23, 53, 63 or 68 code as instructed. 


present? 
GO to [Q4i]. 


GO tof ai). 








| @41 | CHECK THROTTLE LINKAGE 


© Check throttle and throttle linkages for sticking SERVICE as 
and binding. necessary. RERUN 
© Throttle OK? Quick Test. 


REPLACE TP sensor. 
RERUN Quick Test. 
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Processor Power Check Pinpoint 


Test 














TEST STEP 


| @50 | CHECK FOR POWER TO PROCESSOR 


© Key Off, wait 10 seconds. 


Disconnect processor 60 Pin connector and 
inspect for damaged pins, corrosion, loose 
wires. Service as necessary. 


© Install Breakout box. 
@ Key On, Engine Off. 
@ DVOM on 20V scale. 


Measure voltage between test Pin 37 and test 
Pin 40 at the Breakout box and between test 
Pin 57 and test Pin 60 at the Breakout box. 





RESULT > 





Either voltage reading p>} 
less than 10.5V 


Both voltage readings > 
10.5V or greater 
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ACTION TO TAKE 


GO to Pin-point 
Test| B-1}. 














REPLACE processor. 
RERUN Quick Test. 
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Pinpoint 
Test 


TEST STEP | esr | ACTION TO TAKE | TO TAKE 


CODE 14: ERRATIC IGNITION 


NOTE: Code 14 indicates two successive SERVICE as 
erratic profile ignition pickup (PIP) necessary. RERUN 
pulses occurred, resulting in a possible Quick Test. 
engine miss or stall. 


® Check EEC-IV and ignition systems 
harnesses for: 
— Loose wires/connectors. 
— Arcing secondary ignition components 
(coil, cap, rotor, wires, plugs, etc.). 
— On-board transmitter (2-way radio).” 

@ Are any of the above present? 

*Verify all 2-way radio installations. Carefully 
follow manufacturer's installation instructions 
regarding the routing of antenna and power 
leads. 


[ Y2 | CHECK DISTRIBUTOR 


Erratic Ignition 








@ Key Off, wait 10 seconds. DISCONNECT and 


© Deactivate Self-Test. Nene, conn: 


@ Connect VOM or STAR per Quick Test Step terminals are good, 
2.0. GO to Group 23, 

® Enter Engine Running Continuous Monitor Test Ignition Systern, 

(as instructed in Quick Test Step 6.3). 


® Observe VOM or STAR LED for indication of a GO tof v3! 
fault while performing the following: : 


e Lightly tap on TFI module and distributor. 
@ Wiggle TFI connector. 
@ Is a fault indicated? 

CHECK EEC-IV HARNESS 














®@ While still in Continuous Monitor Test from Step ISOLATE fault and 
Y2 observe VOM or STAR LED for a fault SERVICE as 


indication while performing the following: necessary. RERUN 


While looking for faults grasp the harness close Quick Test. 
to the TFI connector. Wiggle, shake or bend a 

small section of the ignition and EEC-IV GO to [¥4] 
systems harness while working your way to the 
other components and dash panel. Also wiggle, 
shake or bend the EEC-IV hamess from the 
dash panel to the processor. Isolate the PIP 
circuit if needed for this test. 


@ Is a fault indicated? 
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Pinpoint 


4 | CHECK PROCESSOR AND HARNESS 
CONNECTORS 






























@ Key Off, wait 10 seconds. SERVICE as 
a i necessary. RERUN 
© Disconnect processor 60 Pin connector and Quick Tost. 





inspect for damaged pins, corrosion, loose 
wires. 


© Are connectors and terminals OK? 


Reconnect processor when this Step is 
completed. 


Unable to duplicate an 
erratic ignition fault in 
the EEC-IV System, 
for further diagnosis, 
GO to Group 23, 
Ignition System 
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A 


AIC AND REFRIGERANT SYSTEMS. 
SERVICE 








Adding Refrigerant Oil . . ++ 96-32-9 
Cleaning........... + 96-32-8 
Diagnosis and Testing . + 36-32-3 
General information .... -36-32-1 





Manifold Gauge Set Attachment. . .96-32-5 
Refrigerant Can Valve .. «+» -36-32-3 
Receiver-Dryer—Replacement 

Guidelines 
Safety Precautions 
Service Precautions . 
System Charging . 
System Discharging . 
System Evacuating.... 





+ 8632-3 
-36-32-1 
+ 96-32-2 
+ 36-32-6 
-96-32-5 
+ -86-32-6 









AIC COMPRESSOR AND CLUTCH .. .36-38-1 
AIC COMPRESSOR DRIVE BELT ... .27-02-1 


AIC HEATER SYSTEM, MANUAL 


Description and Operation. .......36-01-1 














Diagnosis Chart » 36-01-11 
Removal and Installation 
AIC fan . 36-01-31 
center vent . 36-01-18 





compressor drive belt . 36-01-35 
compressor .. 36-01-33 
condenser ... 36-01-28 
control assembly . 36-01-19 
evaporator case » 36-01-21 
evaporator core and 

blower motor ...........-45 36-01-26 
evaporator vacuum motor ..... 36-01-26 


expansion valve. .. 36-01-27 










heater assembly 36-01-35 
heater core... 36-01-36 
left air vent . 36-01-18 


recelver/dryer . 36-01-32 
right alrvent.... 36-01-17 
triple pressure switch. .. . 36-01-33 
Service Adjustments and Checks . .36-01-7 
Testing «0... 6. cece cece eens 36-01-9 


Removal and Installation 


air filter element ............ 


ALTERNATOR 


Component Inspection Chart ... 


Component Test Chart... 
Description .......... 
Disassembly and Assembly . 
Drive Belt ...........ee seen 
Drive Belt Tension—Adjustment 
Removal and Installation .. . 

drive belt ....... 

voltage regulator... 
Specifications, End of Group 31 


ASH RECEPTACLES AND CIGAR LIGHTER 


Description ... 
Diagnosis... 
Removal and Installation 
ashtray bulb 
cigar lighter assembly ... 


AUTOMATIC TRANS DIAGNOSIS 


Adjustmants 
downshift cable. . 
manual linkage . 

Diagnostic Procedu 
air pressure 
control pressure test 
fluid leakage ....... 
fluid level and condition 
kickdown cable 
road test.. 
stall test .. 
torque.converter . 
vacuum modulator test 

General Information . 

Trans Identification . 

Trans Nolsy—Other Than 
Valve Resonance 

Troubleshooting Charts . . 


AIR CLEANER AND DUCT SYSTEM 
Description .............0e0ee 















































































+31-12-10 
31-12-11 
-31-12-1 
81-12-4 
+27-02-1 
+ 27-02-2 
+ 31-12-3 
+ 27-02-4 
81-124 


» -35-40-1 
. -85-40-1 


= 85-40-2 
«8540-2 


«17-02-41 
+ 17-02-1 


17-01-34 
17-01-25 
17-01-40 
17-01-21 
17-01-39 
17-01-22 
17-01-30 
17-01-32 
17-01-37 
17-01-41 
17-01-21 


17-01-19 
+ 17-01-2 


SUPPLEMENT 1 


AUTOMATIC TRANS 


Adjustments 
downshift cable... 
frontband ... 
manual linkage . 
Description 
Disassembly and Assembly 
drive shell and sun gear . 
forward clutch . . 
front planetary. . 
governorioil collector body 
intermediate servo .. 
one-way clutch . 
pump 
rear planetary 
reverse servo ... 
reverselhigh clutch 
shift linkage. . 
valve body ... 
Fluid Drain and Refill . 
Removal and Installation 
extension housing 
extension housing bushing 
extension housing oll seal . 
governor 
neutral safety switch . 
oll pan and filter .. 
pump seal 
shift leveroilseal .... 
vacuum modulator . 
valve body va 
Specifications, End of Group 17 
Thrust Washer/Bearing Locator .. 


AUXILIARY WARNING INDICATOR 


Description .. 

Diagnosis. . 

Removal and 
door ajar switch. . 
fuel sender unlit... 
graphic display module ... 
low alr temperature 

sender unit . 

low coolant wai 
low washer fluid warning 


oll pressure switch ... 
parking brake 

warning light switch .. 
stop lamp switch 


AXLE, REAR 
Diagnosis 


SUPPLEMENT 1 


INDEX 


+ 17-03-38 
+ 17-03-3 


+ 17-03-2 
+ 17-03-2 
17-03-25 
17-03-74 
17-03-55 
17-03-75 
17-03-66 
17-03-72 
17-03-73 
17-03-52 
17-03-76 
17-03-71 
17-03-61 
17-03-67 
17-03-77 


17-03-86 


+ 33-92-3 
33-92-6 


«83-92-18 


33-92-15 


+ 33-92-17 


33-92-18 


+ 83-92-19 


33-92-20 


38-92-18 


33-92-18 
33-92-16 


BATTERIES 


Charging .. 

Cleaning. 

Description . 

Removal and Installation . 
Replacement 

Specifications, End of Group 3 


BATTERY AND CHARGING SYSTEM 
DIAGNOSIS 


Battery Testing 

Charging System Checking . 
General Information . . 
Inspection 


+ 31-01-38 
31-01-5 
31-01-17 

- 31-01-1 


BEARING INSPECTION CHART 


BEARINGS 


Front Wheel ... 
Rear Wheel ... 


BODY 


Description 

Removal and Installation 
bumpers .... 
cowl top grille 
grille opening panel - 
liftgate spoller . . . 
side moulding ... 
wheel lip moulding 


BRAKE BOOSTER 


Adjustment . 

Description ... 

Removal and Installation . 
vacuum check valve 


BRAKE HYDRAULIC SYSTEM 


Bleeding 
manual bleeding 
pressure bleeding . 
Brake Tube Replacement. 
Description 
Disassembly and Assembly 
master cylinder... 
Flushing 
General Service Procedures 
Pressure Control Valve... 





INDEX 


BRAKE HYDRAULIC SYSTEM (Continued) 


Removal and Installation 
brake pedal ... 
caliper hose . 
master cylind: 
pressure control valve ... bate 

Specifications, End of Group 12 


2 12-80-5 
+ 12-80-7 
+ 12-80-3 
12-80-4 


BRAKE SYSTEM DIAGNOSIS 


Diagnostic Procedures 
brake booster functional test ..12-01-14 
brake pedal height .. 12-01-16 
brake pedal travel 12-01-17 
brake shudder . 1201-18 

Hydraulic System 12-01-11 

Road Test 12-01-17 

Troubleshooting Charts + 12-01-6 
brake booster . 1201-15 
brake system . . + 12-01-6 
master cylinder «12-01-11 

Visual Inspection 
disc brake .. 
drum brake. . 
hydraulic system . 
parking brake. . 


c 


+ 12-01-2 
-12-01-3 
+12-01-5 
-12-01-4 


CARPET 
Removal and Installation 


CHARGING SYSTEM AND BATTERY 
Diagnosis 
Specifications, End of Group 31 
CHARGING SYSTEM 
Alternator 
CIGAR LIGHTER AND 
ASH RECEPTACLES. 
CLOCK 
Digital. 


CLUTCH AND TRANS DIAGNOSIS 


Diagnostic Procedures 
clutch chatter (shudder) . . 
clutch drag 
clutch pedal pulsation . 
clutch slippage 
clutch-related vibrations . 
clutch-related nolses 


flywheel housing 
alignment check 

flywheel runout check 
leak check 

General Information 

Oil Leakage 

Troubleshooting Charts 
clutch... 
clutch cable 
transmission . 


CLUTCH 


Component Inspection Chart 

Description 

Removal and Installation 
clutch cable .. 
clutch pedal: i} ‘ 
crankshaft pilot bearing . 
engine flywheel 
flywheel housing dowels 
pressure plate and disc . 
release lever and bearing. . 
trans front bearing 

retalner/seal 


COMPRESSOR AND CLUTCH 
Description 


Removal and Installation 
service valve O-rings 
Testing .. 


COOLING SYSTEM 


Cleaning 
Description and Operation. 
Leak Repair .... 
Leak Testing ... 
Removal and Installation 
heater valve .. 
oll cooler 
radiator. . 
thermostat . 
water pump .. 
Specifications, End of Group 27 


COOLING SYSTEM DIAGNOSIS 


Coolant Condition Check. . 
Coolant Draining 

and Replacement .. 
Coolant Level Check... 
Cooling System Flushing. . 
Diagnosis Charts 

cooling fan... 

cooling system . 





- 16-01-12 
16-01-13 
16-01-14 
16-01-41 

+ -16-01-9 


16-01-2 
16-01-8 
- -16-01-5 


- 16-02-13 
+ -16-02-1 


+ 16-02-12 
16-02-:9 


27-03-9 
2703-1 
+27-03-10 
+ 27-03-10 


+ -27-03-8 
- 21-05-31 
27-03-4 
27-03-7 
+ -27-03-7 
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COOLING SYSTEM DIAGNOSIS (Continued) 


General Information ... 2 2704-1 
Inspection .. + 2701-4 
Testing 
cooling system pressure . +o 2701-5 
pressure cap .. .27-01-4 
thermostat.... « «27-01-6 


D 


DIGITAL CLOCK 


Adjustments .. 
Description ... 
Removal and installation . 


DISC BRAKE ROTOR 


Indexing .. 
Refinishing ... 
Troubleshooting Charts .. 


DISC BRAKES 


Cleaning 

Component Inspection Chart 

Description 

General Service Procedures . 

Disassembly and Assembly 
caliper 

Removal and Installation 
brakapads ................- 
caliper anchor plate . 
caliper assembly. . 


DOOR AJAR SWITCH 
Removal and Installation 


DOOR HINGES 


Description 
Removal and Installation ... 


DOOR LATCH REMOTE CONTROL 
Removal and Installation 


DOOR LOCK CYLINDER 


Description 
Removal and Installation .. 


DOOR OPENING WEATHERSTRIP 
Removal and Installation . . 


DOOR OUTSIDE HANDLE 
Removal and Installation . . 


DOOR 


Adjustments 

Description 

Liftgate, Latch, Lock 
and Weatherstrip 

Removal and Installation 
central locking solenold . 
central locking switch 
side doors 


DRIVE BELTS 


Adjustment 
AIC compressor 
drive belt tension 
alternator drive belt tension 
Description 
Removal and Installation 
AIC compressor drive belt . 
alternator drive belt 


DRIVESHAFT 


Description 

Disassembly and Assembly 
support bearing . 
unlversal joints . 

Removal and Installation . . 


DRUM BRAKES 


Cleaning 
Component Inspection Chart . 
Description 
Disassembly and Assembly 
wheel cylinder 12-02-17 
General Service Procedures 12-02-18 
Removal and Installation 
backing plate. + 12-02-15 
1202-4 
wheel cylinder... + 12-02-13 
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INDEX 


ELECTRIC FUEL PUMPS 


Description ... 
Removal and Ins 
fuel pump relay 
high-pressure pump . 
in-line fuse .... 
inertia switch. . 
low-pressure pump 


ELECTRONIC ENGINE CONTROL 
SYSTEM (EEC) 


Component Locator 
engine compartment 
Passenger compartment . 
ECA Pinout Description . . 
Electrical Schematic . 
General Information ... 


- -21-29-1 
+ 21-29-5 
+21-29-7 
-21-29-6 

« 21-29-5 


ELECTRONIC RADIO AND STEREO 
TAPE PLAYER 


ENGINE 


Checks and Adjustments 
camshatt timing adjustment 
camshaft timing check... «21-05-27 
valve clearance check ... -21-05-26 

Cleaning, Inspection and Overhaul 
camshaft nent 24.05.99 
connecting rod and piston 
crankshaft .. 
cylinder head 
cylinder block . 
ollpump .. 

Description . 

Engine Disassembly 
and Assembly (see Note) . 

Removal and Installation 

Specifications, End of Group 21 

Subassembly Disassembly and Assembly 
connecting rod and piston .... .21-05-86 
cylinder block ... 21-05-79 
cylinder head 21-05-92 
oil pump + -21-05-103 


21-05-26 
21-05-28 


21-05-79 
21-05-103 
+6 2105-3 


21-05-01 


ENGINE COOLING FAN 


Description 
Removal and Installation 
engine and A/C fan relays 
engine coolant 
temperature switch. ... 
fan and shroud assembly 
fan motor 


ENGINE DIAGNOSIS AND TESTING 


Diagnostic Procedures 
cylinder leakage detector . 
engine compression 
engine idle speed .... 
Intake manifold vacuum . 

oll leak and valve guide seal . 

General Information .... 

Troubleshooting Charts . 


21-01-12 
21-01-10 
21-01-13 

21-01-9 


21-01-14 
ENGINE IDLE SPEED 
ADJUSTMENT 


EXHAUST SYSTEM DIAGNOSIS 


General Information 
Inspection Charts .. 


EXHAUST SYSTEM 


Description 
Removal and Installation 
catalytic converter ... 
inlet pipe 
muffler/silencer element . . 
Specifications, End of Group 26 


EXTERIOR LAMPS 


Brake Lamp Relay 
removal and installation .. 
Description and Operation. 
Diagnosis 
Fog Lamp Assembly 
alignment 
bulb replacement . 
removal and Installation .. 
Front Side Marker Lamps 
bulb replacement .32-20-6 
removal and installation .. -32:20-5 
Front Turn Indicator Lamp Assembly 
bulb replacement .. -32-20-9 
removal and installation .......32-20-8 
High Mount Stop Lamps 
removal and installation 
License Plate Lamp Assembly 
bulb replacement 
removal andinstallation .. 
Parking Lamp 
bulb replacement 
Rear Side Marker Lamps 
bulb replacement 
removal andinstallation .. 
Stop Lamp Switch 
removal and Installation 
Taillamp Assembly 
bulb replacement 


-32:20-1 
32-20-1 
-32:20-2 


+ 82-20-10 


32-20-11 
+ 82-20-10 


32-20-12 


-32-30-8 
-32-20.7 


32:20-7 


++ -32:20-7 
+ 32-206 
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6 INDEX 6 





EXTERIOR LAMPS (Continued) FRONT WHEEL BEARINGS AND SPINDLE 
Taillamp Housing Assembly CARRIERS. 
removal and installation ....... 32-20-4 Component Inspection Chart . 11-16-7 
Turn Indicator Switch Description ............45 11-16-1 


11-16-4 
2 19-16-2 


removal and installation ....... 32-20-9 Disassembly and Assembly. 
F Removal and Installation 


FIVE-SPEED MANUAL TRANS 
Description 








FUEL FILTERS 


Description ........--.-+- es eeee 24-51-1 
Removal and Installation 





: 16-33-10 








Disassembly and Assembly. ij 54 
component Inspection chart . . 16-33-28 TE a radi pu p ee 
output shaft . 16:35:22 Inctank fuel filter... 0.0... 24-51-2 










16-33-27 

16-33-47 

Neag2 FUEL GAUGE 

+ 16-33-6 Description ... 
. 16-33-8 Diagnosis 
+ 16-33-8 

16-33-26 FUEL INDICATING SYSTEM 

jesse Description ...............6000e 33-20-1 


16-33-25 
Removal and Installation 
shift lever and boot - 16-33-9 fuel sender unit 


shifter shaft seal .. - -16-33-27 Testing....... 

Specifications, End of Group 16 fuel sender unit .. 
low fuel warning switch clircult . .33-20-6 
operational and calibration . 


synchronizer . 
Fluid Level Check . 
Power Flow ........ 
Removal and Installation . 

extension housing bushing 

extension housing seal . . 

front bearing retainer seal . 

Input shaft bearing .. 

output shaft bearing . 


« -33-20-1 
+ 3320-3 














FLOOR CONSOLE 




















Description ~  45-34-1 preliminary checks .. 
Removal and Installation . » 45-31-1 
FUEL INJECTION 
FLOOR MATS AND CARPETS Description ...........-.-.-..6 24-29-1 
Removal and Installation ......... 45-26-1 Removal and Installation 
alr bypass valve » 24-29-15 
FOREWORD .........-.--- sees eeeeeeee I fuel Injector ... 24-29-22 
fuel pressure regulator . 24-29-22 
FRONT SEAT fuel supply manifold . 24-29-17 
Removal and Installation lower intake manifold 24-29-12 
back latch 41-25-1 throttle body ....... «24-29-6 
head restraints 4 “44-40-41 throttle position sensor 24-29-16 
ae By upperintake manifold . ~24-29-7 
vane air meter ... 24-29-25 
FRONT SUSPENSION wiring harness... 24-28-23 





Component Inspection Chart .. . .14-10-20 
Diagnosis............00seeeee ee 14-01-1 FUEL INJECTOR 


Disassembly and Assembly Diagnostic Procedures, Section 24-01 


Strut... eee eee eee ee eee 14-10-18 
Removal and installation Removal and Installation, Section 24-29 


control arm and/or stabilizer 











bar bushings 2 141093 
control arm bushings 14-10-56 
crossmember .. 14-10-14 
stabllizer bar . +14-10-6 


14-10-10 
«14-10-12 


strut... 
top mount Insulator . 
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FUEL PUMPS 


Description 

Removal and Installation 
fuel pump relay 
high-pressure pump . 
inertia switch . 
in-line fuse ... 
low pressure pump . . 


FUEL SYSTEM DIAGNOSIS 


Diagnostic Procedures 
airleak check 
boost control solenoid 
diagnostic chart 
fuel Injector diagnostic chart .. 
fuel injector functional test .... 
fuel pressure diagnostic chart 
fuel pump diagnostic chart 
fuel pump pressure/ 
volume test 
fuel pump relay checks 
Idle speed controller 
diagnostic chart 
overboost warning switch 
diagnostic chart .. 
pressure regulator che: 
turbocharger bearing axial. 
clearance check 
turbocharger bearing radial 
clearance check 
turbocharger funotional 
check .. 
turbocharg! 
actuatorcheck ... 
General Information . 
Troubleshooting Charts . . 


FUEL SYSTEM 
Specifications, End of Group 24 


FUEL TANKS AND LINES 


Description 
General Information . 
General Service Procedu 
fuel system pressure rellef . 
push-connect fittings . . 
plastic tube repairs... . 
replacing damaged 
push connectors... 
replacing damaged st 
push-connect type ends 


INDEX 7 


24-01-20 


24-01-22 
24-01-15 
24-01-18 


24-01-14 


24-01-18 


24-01-24 
+ 24-01-15 


24-01-25 


24-01-26 


+ 2401-21 
- 2401-17 


24-01-17 


+ + 2401-2 


+ 24-50-14 


- 24-50-1 


- 24-50-12 


24-50-12 


+ 24-50-14 


+ 24-50-15 


24-50-16 





Removal and Installation 
1/4-inch fittings 
(duck bill clip) . . 
5/16-inch fittings 
(hairpin clip) .... 
filler neck housing 
filler neck 
fuel tank straps . 
fuel tank... 


24-50-13 


24-50-12 
24-508 
24-50-7 

24-50-11 
+ 24-50-4 


FUSE LINK 


Continuity Test . 
Replacement... 
Service Procedures. . 


-34:30-4 
34-30-4 
+34-30-5 


FUSES AND RELAYS 


Location and Rating 
Removal and Installation .. 


-34-30-2 
-34-30-4 
FUSES, RELAYS AND WARNING SYSTEMS 

Description .. -34-30-1 


GLOSSARY 


GRAPHIC DISPLAY MODULE AND 
WARNING INDICATORS 


GRAPHIC DISPLAY MODULE 
Description 


HALFSHAFT 


Component Inspection Chart .. 
Disassembly and Assembly 
General Information . 
Halfshaft Handling . 
Removal and Installati 

axle stub shaft. . 

wheel stub shaft 


HARNESS, ENGINE WIRING 


Description .. 
Main Wiring .. 
Removal and Installation .. 
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HEAD RESTRAINTS 



















Description .............. 4140-1 
Removal and Installation ... + 41940-1 
HEADLAMP SYSTEM 
Adjustment 
headlamp aim ................ 32-02-3 
Description and Operation 
dimmer switch... 3202-1 
headlamp switch. + 32-02-1 
headlamps. . + 32-02-1 
Diagnosis 
headlamp switch.............. 32-02-2 
Removal and Installation 
headlamp assembly .. . -32-02-4 
headiamp bulb. ..... -32-02-3 
headlamp dimmer switch... .32-02-5 
HEADLINING 
Description .............. »45-41-1 
Removal and Installation . -A5-41-2 
sun visor wilamp ~45-41-2 


HEATED REAR WINDOW SYSTEM 


Description 
Major Service Operations 
Removal and Installation . 
Testing 









HEATED SEAT AND SEATTRIM ..... 41-60-1 


HEATER AND A/C 
SYSTEM (MANUAL) ............. 36-01-1 


HOISTING INSTRUCTIONS ......... 50-04-1 
HOOD LATCH CONTROL CABLE 


Removal and Installation ......... 44-21-3 
HOOD LATCH 
Removal and Installation ......... 44-21-7 


HOOD SUPPORT ROD 


Removal and Installation ......... 44-21-6 
HOOD 
Adjustments 
hinge and latch .............0. 44-21-2 
Description 





hinge and latch .. 
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Removal and Installation 
hood .. 
striker. 





HORN AND BRACKET 


Removal and Installation......... 35:80-2 
HORN 
Description ...............0006- 35-80-2 
Removal and Installation 
slipring . 





switch..... 
Testing and Adjustment... 


HUBS 
Rear Wheel ............-e eee ee 19-15-1 
HYDRAULIC BRAKE SYSTEM....... 12-80-1 
| 
IDENTIFICATION 
Vehicle ....... 602. cece es eeeees 10-01-1 
IDLE SPEED ADJUSTMENT. . 21-01-13 





IGNITION SWITGH-LOCK BARREL 


Description .. 
Removal and Installation 
Testing 







-33-70-1 


IGNITION SYSTEM COMPONENT 
Inspection Chart............... 23-01-20 


IGNITION SYSTEM DIAGNOSIS 


Check/Adjustment 
base timing .... 
Initial timing . 
oscilloscope ... 

Circult Wiring Diagram... 

Spark Plug Firing Order 






++ 2301-9 


and Routing..........-...065 23-01-19 
Tests 
Ignition coll output ........... 23-01-15 
primary winding resistance .. ..23-01-14 
secondary winding 
resistance + 23-01-14 





Troubleshooting Charts 
spark plug 


-23-01-3 
++ 23-01-12 
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IGNITION SYSTEM 





INTERIOR TRIM PANELS 


















































Cleaning and Inspection Removal and Installation 

distributor cap and rotor » » -23-02-6 A-pillar «+ 45-03-11 
Description -28-02-1 center pillar insert - 45-03-5 
Disassembly and Assembly center pillar ... - 45-03-4 


- 45-03-7 
45-03-3 





distributor .. » 23-02-13 cowl panel 
Removal and Installation door insert 

























































distributor assembly. . . . «+ -23-02-2 door .... 45-03-1 
distributor cap and rotor . 23-02-6 liftgate .. 45-03-8 
octanerod....... 23-02-11 quarter panel 45-03-6 
spark plug wires - 23-02-7 rear quarter ... » -45-03-8 
sparkplug ....... - 23-02-9 
TFL-IV ignition module .........23-02-4 L 
Specifications, End of Group 23 LAMPS 
INSTRUMENT CLUSTER Exterior. - -32-20-1 
Bulb Replacement .. -agieo7 —_fleadiamp System are 
Description ........ 33-501 a i 
Removal and Installation . . + -83-50-4 
printed circuit and LIFTGATE 
fuel/temp gauge .. + 33-50-56 Adjustment 
speedometer cable -33-50-8 latch striker plate » A4-41-2 
speedometer head .. » . .83-50-8 up and downlside to side .......44-41-2 
tach/turbo boost gauge Description 
assembly .. . . .83-50-9 door, latch, lock and 
¢ Testing...... -83-50-1 weatherstrip .............6- 44-41-1 
calibration ... . -33-50-2 Removal and Installation 
charge indicator lamp .33-50-2 assembly ~44-41-4 
oll pressure indicator . .33-50-2 central locking solenoid ~44-41-3 
printed circuit ...... .33-50-1 cylinder 4441-8 
speodomotor/odomoter + 93-60-3 latch and lock barral ......... . .4d-41-2 
temp gauge system . .  -33-50-2 remote release solenoid 44-41-3 
weatherstrip .. 44-41-5 
INSTRUMENT PANEL PAD M 
Removal and Installation ......... 45-61-1 
METRICS ...... 2.2... 0c scene eeeeee 10-2-1 
INTERIOR LAMPS 
Bulb Replacement MIRRORS (MANUAL) 
glove compartment lamp ....... 92-60-5 Removal and Installation 
Description and Operation Inside rear view mirror ........- 42-12-14 
courtesy lamps . ‘ 
interiorlamp MIRRORS (POWER) 





map readinglamps............ 32-60-1 





Removal and Installation beg oe , asin 
courtesy lamp switch ... bd na . 


Removal and Installation 
mirror glass . 
power mirror asse! 





footwell lamp 
load compartment lamp switch. .32-60-4 
load compartment lamp . .32-60-4 





42-15-4 
+ 42-15-2 






ly... 









map reading lamp . 82-60-38 

a rooflamp .......... -82-60-2 MOONROOF (TILTISLIDE) 
trans control selector lamp -32-60-5 Adjustments .46-11-3 
vanity mirrorbulb ............. 32-60-3 Description . -46-11-2 
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INDEX 


MOONROOF (TILT/SLIDE) (Continued) 
-  46-11-3 
-46-11-5 
+ 46-11-5 


Removal and installation ... 
outer sliding roof panel 
weatherstrip 


NOISE, VIBRATION AND HARSHNESS 

-18-01-3 
+ 18-01-1 
18-01-12 
+ 18-01-2 


Diagnostic Procedures... 
General Information . 
Glossary of Terms... 
Troubleshooting Chart... 


P 
PARCEL TRAY, REAR.. 


PARKING BRAKE 


Adjustments 

Component Inspection Chart . 

Description 

Removal and Installation 
cable... + 12-70-3 
lever ... + 12-70-6 


-12-70-2 
-12-70-5 
-12-70-1 


PIVOT TYPE QUARTER WINDOW 
Removal and installation 


POWER ANTENNA AND SPEAKERS, 
RADIO ANTENNA MAST 


Description 
Diagnostic Chart . 
Electrical Schematic .. 
Removal and Installation 
power antenna. 
radio speaker (I.h. lower 
instrument-panel mounted) . . 35-21-10 
radio speaker (r.h. lower 
instrument-pane! mounted) . .35-21-11 
tadio speaker (rear parcel 
shelf mounted) . 
speaker balance contro! 
assembly 


35-21-17 
3521-2 
+. 8521-5 


+ 35-21-6 


35-21-11 

35-21-12 
POWER BRAKE BOOSTER 12-50-1 
POWER DISC BRAKES... + 12-20-1 
POWER DRUM BRAKES 


POWER MIRRORS 
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POWER STEERING GEAR 


13-46-3 
a + 13-46-19 
13-46-11/13-56-1 (ZF) 


Adjustments . 
Component Inspection 
Description 
Disassembly and 
Assembly 
Removal and 
Installation .. 
dust boot .... 
tie rod ball joints 
tle rod end 


13-46-11/13-56-1 (ZF) 


- 13-46-6/13-56-1 (ZF) 
- -13-46-5 

13-46-9 

+ 1346-4 


POWER STEERING HOSES 


Description 
Removal and Installation 
pressure hose .. 
primary cooler 
return hose... 
secondary cooler 
Replacement and Inspection 
pump quick-connect 
fitting seal 


POWER STEERING PUMP 


Component Inspection Charts . . . 13-51-14 
Description 13-51-1 
Disassembly and Assembly. . = 13-51-10 
Drive Belt Tension Adjustment 27-02-1 
Fluid Level 13-51-3 
General Service Procedures . 
Removal and Installation .. 

drive belts ... 

drive pulley .. 

pressure regulator valve . 

reservoir and O-ring seal 

rotor shaft seal 

power steering pump ... 


PREDELIVERY 


Appearance Operations .. . 
Road Test Operations. 
Underhood Operations. . 


Q 
QUARTER WINDOW 


Pivot Type ... 
Stationary . 








INDEX 


R 


RADIO AND STEREO TAPE PLAYER, 
ELECTRONIC 


Cleaning. 
Description ... 
Removal and Installation . 

radio chassis fuse 


- -35-03-3 
35-03-1 
35-03-2 
- -85-03-1 






RADIO POWER ANTENNA 


AND SPEAKERS ... 8521-1 





REAR AXLE DIAGNOSIS 













General Information + 15-01-1 
Inoperative Conditions . 15-01-10 
Leakage Diagnosis . -15-01-7 
Noise Diagnosis ... -15-01-3 
Preliminary Diagnosis . +15-01-2 
Vibration Diagnosis .. -15-01-9 
REAR AXLE 
Component Inspection Chart ....15-03-10 
Description .............+ .15-03-1 









15-03-5 
5-03-14 
5-03-12 
- 15-03-13 
15-03-13 


Disassembly and Assembly. 
differentialcase .... 
pinion bearing cups 
pinion inner bearing . 
side bearing cups ..... 

General Service Procedures 15-03-23 

Removal and Installation + -15-03-4 
differential side bearing cones . 15-03-14 
axle (stub) shaftseal.......... 15-03-13 





REAR PARCEL TRAY 


Description 
Removal and Installation ... 






REAR QUARTER WINDOW (STATIONARY) 











Description ..... -42-38-1 
Removal and Installation ... +42-38-2 
REAR SEAT 
Conventional .. 41-14-17 
Description ... 244-141 
Removal and Installation 
conventional, backrest hinge ...41-14-2 
catch . 41-14-38 
cushion .. + 4114-2 





REAR SUSPENSION 


Description ... 
Diagnosis 





1415-4 


Disassembly and Assembly..... 
«14-15-22 


Removal and Installation . . 








coilspring .......... -14-32-4 
control arm bushings . -14-32-:9 
control arm + 14-32-7 
rear axle and 

suspension assembly....... 14-32-12 
rear crossmember bushings . . . 14-32-10 
shock absorber . -14-32:3 





stabilizerbar ... + 14-32-15, 





REAR WHEEL BEARINGS AND HUBS 


Description oe AT-15-1 
Disassembly and Assembly. ©11-15-4 
Removal and Installation.........11-15:2 











REAR WINDOW 
Heated . 





RELAYS, FUSES, AND 
WARNING SYSTEMS ...........- 34-30-1 


SAFETY NOTES. ...............0 cee eueee I 


SEAT AND SHOULDER BELTS 


Description ..........-...eseeee 4150-1 
Removal and Installation 
front seat belt buckle ... 
front seat belt retractor 
and belt ..........seeeseeee 41-50-2 
rear center buckle and lap belt . .41-50-6 
rear seat belt retractor 
andbelt ... 
Testing . 


-41-50-4 





-41-50-5, 
4150-1 






SEAT BACK LATCH—MANUAL 


Description ................-..- 41-25-2 
Removal and Installation 
lumbar support handwheel/ 





241-25-4 
41-25-3 
41-25-3 


seatlatch release lever . 
tilt lock lever knob . 





SEAT HEAD RESTRAINTS .......... 41-40-1 


SEAT TRACKS—MANUAL 


Description 
Removal and Installation 
adjuster assembly . 
seat tracks manual .. . 







WW 
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SEAT TRIM AND HEATED SEAT 


Description 

Removal and Installation 
front seat back cover .... 
front seat cushion cover 
heated seat cushion . 
tear seat back cover . 
rear seat cushion cover .. 


SHIFT CONTROL LINKAGE 


Adjustment 
downshift cable. . 
gear selector rod . 
Component Inspection Chart . 
Description 
Disassembly and Assembly 
gear selector 
Removal and Installation 
downshift cable 
gear selector .. 


+17-02-3 
-17-02-2 
17-02-10 
+6 17-02-1 


SPECIFICATIONS, All specification pages 
are located at the end of a group. 


SPEED CONTROL 


Description 

Removal and Installation 
amplifier 
clutch/brake switches . 
ON/OFF switch .. 
servo cable. . 
set switch. 
speed sensor 
vacuum servo ... 
vacuum valve assembly .. 


SPEED CONTROL DIAGNOSIS 


Diagnostic Chart 
Electrical Schematic . 
General Information .. 
Troubleshooting Chart . . 


SPINDLE CARRIERS 


STARTER MOTOR 


Component Test and 
Inspection Chart... 

Description 

Disassembly and Assembly 

Jump Starting 

Removal and Installation 
starter drive gear... 
starter relay 


SUPPLEMENT 1 


+ 28-02-11 
28-02-1 
28-02-8 
28-02-3 


STARTER MOTOR DIAGNOSIS 


Description 
Tests 
current draw 
starter relay pull In winding . 
starterrelay .. 
voltage drop .. 
Troubleshooting Chart . . 


STATIONARY GLASS, WINDSHIELD 
AND/OR LIFTGATE GLASS 


Description 
Removal and Installation . . 


STEERING COLUMN 


Description .. 

Disassembly an: 
tube switch assembly 

Removal and Installation 
steering column assembly. 
steering wheel 
tube/switch assembly 


STEERING GEAR 


Power (ZF) ... 


STEERING SYSTEM DIAGNOSIS 


Excessive Steering Effort. . 
General Information . 
Inspection ... 


Poor Returnability . 

Pulls to One Side. . 

Purging the Power Steering 
System of Air 

Tests 
1500-RPM flow-test 
750-PSI flow-test . . 
control valve response-tes: 
pump pressure and flow-test . 
relief pressure test ... 

Troubleshooting Charts . 


13-01-26 


13-01-18 

3-01-18 
13-01-19 
13-01-17 
13-01-18 

13-01-3 
13-01-20 


STEERING 
Specifications, End of Group 13 


SUSPENSION DIAGNOSIS 


General Information . 
Inspection 
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SUSPENSION DIAGNOSIS (Continued) Starter Motor 


Troubleshooting Charts 1401-2 Steering System 


Suspension . . 
Wheel Alignment + 1401-8 Tire Roughness 


Trans (Automatic) . 

SUSPENSION Trans (Manual). . 
Front.. os Wheel and Tire Wear 
Rear .. 
Specifications, TURBOCHARGER 


Description 

SWITCH boost control . » 2445-4 
Ignition construction . 24-45-2 
function 24-45-1 
lubrication and cooling . 24-45-3 
overboost warning + 2445-4 

THROTTLE LINKAGE Diagnostic Procedures, 

Removal and Installation see Group 24-01 

accelerator pedal assembly 24-60-3 Removal and Installation . . + 2445-5 
boost control solenoid 24-45-13 
THROTTLE CABLE outlet tube and hose.... 24-45-12 
overboost warning switch .....24-45-14 


Description a 
Removal and Installation ... aja Vv 


TIRE AND WHEEL DIAGNOSIS VEHICLE IDENTIFICATION 


TIRES AND WHEELS VIBRATION, NOISE AND 
HARSHNESS 
TOWING 


TRANS/AND CLUTCH WARNING INDICATOR 
Diagnosis Description .. 
auxillary warning Indica‘ 
TRANS graphic display module .. 
Automatic .. a. Diagnosis 
Diagnosis... 
Five-Speed Manual . 7 WARNING INDICATORS AND 
Shift Control Linkage . . 5 GRAPHIC DISPLAY MODULE 


Removal and Installation 
TRIM PANELS door ajar switch. . .. 83-92-18 
Interior fuel sending unit... + 33-92-15 
graphic display module . - 33-92-17 
TROUBLESHOOTING CHARTS low air temp sender unit . + 33-92-16 
low coolant warning switch... .33-92-19 
Brake System. 11.12-01-6 tow washer ule 
z " 46-01-2 warning switch .. 33-92-20 
a oll pressure switch ... .. 33-92-19 
Disc Brake Rotor . 1a2014 parking brake warning 
: light switch +» 33-92-18 
i jaition Byatt : eet 3 stop lamp switch. .. «33-92-18 
Master Cylinder. . 12.01-11 
Nolse, Vibration and Harshness . . . 18-01-2 Wee aeD anto BELAYS 
Spark Plug .. 23-01-12 
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INDEX 


WHEEL AND TIRE DIAGNOSIS 


Tire and Wheel Balance . . 

Tire Pressure 

Tire Roughness and 
Vibration Troubleshooting 

Tire Wear 


+ 11-01-10 
+ 11-01-2 


-11-01-5 
+11-01-1 


Tire Wear Troubleshooting Chart ..11-01-4 


WHEEL AND TIRE 
Specifications, End of Group 11 


WHEEL BEARING 
INSPECTION CHART .. 


WHEEL STUD 


Removal and Installation .. . 


WHEELS AND TIRES 


General Information . 
Inflation Pressures . . 
Maintenance and Cleaning . 
Puncture Repalr 

Removal and Installation . 
Temporal Spare 

Tire Rotation 

Tire Size 


oe DATA 
+14-17-4 
+14-17-3 
-11-17-5 
14-17-86 
-11-17-3 
-14-17-5 
2 14-17-2 


WINDOW GLASS 


Adjustment ... 

Description . 

Diagnosis . 

Lubrication . 

Removal and Installation 
door glass 
manual window regulator 
power window regulator 
power window relay .. . 
tun and bracket assembly 
window operating motor . 
window operating switch . 

Testing 


-42-01-3 
+ 42-01-2 
-42-01-4 
-42-01-2 


+ 4201-4 

42-01-7 
42-01-10 
42.0112 
42-01-6 
2-01-8 
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WINDOW, STATIONARY 


WINDSHIELD WASHER 


Description ... 

Diagnosis 

Removal and Installation 
liftgate nozzle 


liftgate washer reservoir . 


reservolr and bracket 
Testing 


WINDSHIELD WIPER 


Adjustment ... 
Description . 

Diagnosis 

Removal and Installation 


littgate wiper motor 
linkage . 
motor . 
switch . 
Testing . . 


WIRING HARNESS 


Description 
engine 

Removal and Installation 
engine .. 
main .... 


- -35-60-3 
-35-60-1 
- -35-60-2 


- -35-60-5 
-35-60-7 
+ 35-60-5 
+ 35-60-3 
-35-60-4 
- -35+60-2 


34-20-1 


+ 8420-1 
- -34-01-1 
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GLOSSARY 


AIC Clutch Compressor Signal (ACC): A signal 
generated whenever the A/C clutch is turned 
on. The processor initiates compensation by in- 
creasing the engine idle speed through adjust- 
ment of the idle speed control. 


Altitude Compensating Modulator: Device to 
control transmission shift spacing and engine 
tming. Improves performance at higher alti- 
tudes by changing the vacuum signals. 


Ambient Temperature: Temperature of air sur- 
rounding an object. 


Analog Volt-Ohm-Meter (VOM): A multi-function 
meter which measures voltage and resistance. 
Measurements are made with a d’arsenual 
meter movement instead of a digital display. 


Automotive Emissions: Gaseous and particu- 
late compounds that are emitted from a car's 
crankcase, exhaust, carburetor, and fuel tank 
(hydro-carbons, nitrogen oxides, and carbon 
monoxide). 


BHS (Bimetal Heat Sensor): A unit using a 
metallic part consisting of two layers with differ- 
ent metals, to Sense temperature changes. Tne 
layers expand at different rates as temperature 
changes cause the part to bend in a pre- 
determined manner, thereby causing a changing 
signal. The engine cooling fan coolant tempera- 
ture switch is this type of sensor. 


BP (Barometric Pressure): A sensor or its signal 
circuit that sends a varying frequency signal 
to the processor relating actual barometric 
pressure. 


B/P (Integral Backpressure EGR Valve): The in- 
tegral backpressure EGR valve combines a 
ported EGR valve, a flow control orifice and 
control pressure transducer in one EGR valve 
assembly which controls EGR flow. 


Canister: A container in an evaporative emis- 
sion control system that contains charcoal to 
trap vapors from the fuel system. 


Catalyst: A muffler-like device located in the ex- 
haust system where hot exhaust gas comes In 


contact with special metals (i.e., platinum or 
palladium) that promote more complete com- 
bustion of unburned hydrocarbons and reduc- 
tion of carbon monoxide. 


Check Valve: A one-way valve which allows a 
liquid or gas to flow in one direction only— 
prevents backflow. 


CO (Carbon Monoxide): A colorless, odorless 
gas that is a by-product of incomplete combus- 
tion of carbon. This gas is poisonous in con- 
fined spaces when it is at high concentration. 


COC (Conventional Oxidation Catalyst): Acts 
on two of the major pollutants: HC and CO. 


Computed Timing: The relationship of spark 
plug firing to crankshaft position expressed in 
crankshaft degrees. On EEC IV this function is 
controlled by the Profile Ignition Pickup (PIP) 
sensor. 


Continuous Codes: Service codes stored in the 
processor's Keep Alive Memory (KAM) as a re- 
sult of a-failure (open or short), either intermit- 
tent or constant, detected In one of the sensor 
circuits (Le., sensurhamess-processor). Codes 
are outputted only during Key On/Engine Off 
test. 


Continuous Monitor: An aid in diagnosing inter- 
mittent failures in the sensor input circuits. 
Monitor is activated in either Key On/Engine 
Off or Engine Running modes. 


CV: Control Valve. 


Decel Fuel Shutoff (DFS): A gas-saving method 
when rpm is above 1800 and the throttle plate is 
closed. On injected engines, the injector “on 
time” is controlled by the processor regulating 
the amount of fuel introduced into the cylinder. 


DVOM (Digital Volt-Ohm Meter): A meter which 
measures voltage and resistance and displays 
it in digital form on a liquid crystal display 
(LCD). : 


Dynamic Response Test: A Key On/Engine Run: 
ning test In which a rapid acceleration is ap- 
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Dynamic Response Test (Continued) 

plied to the engine and the engine is checked 
for appropriate throttle movement, change in 
rpm and change In the intake air flow. 


ECA (Electronic Control Assembly): Refer to 
Processor. 


ECT (Engine Coolant Temperature Sensor): 
Refers to thermistor sensor or its signal line. 
Sensor is immersed in engine coolant fluid. 
Provides engine coolant temperature informa- 
tlon which Is used to alter spark advance and 
EGR flow during warm-up or overheat condl- 
tions (replaces cooling and EGR PVS). 


EEC (Electronic Engine Control): A computer- 
directed system of engine control. 


EESS (Evaporative Emission Shed System): A 
system for containment of evaporative fuel 
vapors introduced in 1978. Annual improve- 
ments have modified this system. 


EFI (Electronic Fuel Injection): A system of 
computer-controlled multi-point direct fuel in- 
jection into the Intake ports. 


EGO (Exhaust Gas Oxygen Sensor): Exhaust 
Gas Oxygen Sensor or Its signal line. Sensor 
changes its output voltage as exhaust gas Oxy- 
gen content changes when compared to oxygen 
content of atmosphere. Constantly changing 
voltage signal is sent to the processor for 
analysis and adjustment of the A/F ratio. 


EGOR (EGO Signal Return): EGO signal return 
with separate ground on engine block. 


EGR (Exhaust Gas Recirculation): A procedure 
where a small amount of exhaust gas is read- 
mitted to the combustion chamber to reduce 
peak combustion temperatures and thus re- 
duce NOx emissions. 


EGRC (EGR Control Solenoid): Electrical sole- 
nold or Its contro! line. Solenoid switches 
engine manifold vacuum to operate EGR valve. 
Vacuum opens EGR valve when solenoid is 
energized. 


Engine Running Test: A section of the EEC IV 
and MCU self test, that tests the Inputs and 
controlled functions under actual operating 
conditions. The actuators are exercised and 
checked for corresponding results. 








EPA (Environmental Protection Agency): Feder- 
al agency having responsibility for adminis- 
trating congressional programs relating to the 
protection of the environment. 


EVR (EGR Valve Regulator): A processor output 
used to regulate EGR vacuum to the EGR valve. 


Exhaust Gas Analyzer: An instrument for deter- 
mining the amount of HC and CO emitted to the 
atmosphere. These instruments usually incor- 
porate a “wheatstone bridge” to analyze the 
thermal conductivity of the mixture. A means of 
determining the efficlency with which the 
engine is then burning fuel. 


FP (Fuel Pump Relay): Relay or its control line. 
Relay is controlled by the processor. Supplies 
power to electric fuel pump or EFI/CFI system. 


Fuel-Rich, Lean: A qualitative evaluation of 
air/fuel ratio based on the voltage from the ex- 
haust gas oxygen (EGO) sensor. If there is an 
excess of oxygen (EGO voltage < .4 volt) the 
mixture is said to be “lean” and if there Is Insuf- 
icient oxygen (EGO voltage > .6 volt) the mix- 
ture is said to be “rich.” 


GND (or) Ground: Common line for all vehicle 
power, vehicle chassis ground and engine 
block ground, connected to vehicle battery 
negative terminal. 


HC (Hydrocarbon): Any compound composed 
of carbon and hydrogen, such as petroleum 
products. Excessive amounts in the atmos- 
phere are considered undesirable contami- 
nants and a major contributor to air pollution. 


Identification Code: A single-digit, self-test ser- 
vice code, outputted at the beginning of the 
Engine Running test which Is equal to one-half 
of the number of engine cylinders. 


Idle Speed Control (ISC): An actuator mounted 
to the fuel charging assembly which controls 
the idle speed. The ISC functions as high cam 
rpm, anti-diesel shutoff, dash pot and pre- 
positioning for next vehicle start. 


Ignition Diagnostic Monitor (IDM): A con- 
tinuous self-test feature which senses a fault In 
the TFI IV Ignition Module Coil output signal. 


Inertia Switch: A switch in the fuel pump circult 
which shuts off power to the fuel pump in the 
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Inertia Switch (Continued) 


event the vehicle is involved in a collision. This 
switch must be manually reset. 


Injector: EFI/CFI system electrical solenoid or 
its control line. Solenoid, when energized, al- 
lows fuel flow into the intake track where it is 
mixed with air for combustion. 


Knock Sensor (KNK): A piegoelectric accelero- 
meter designed to resonate at approximately 
the same frequency as the engine knock fre- 
quency and provide this information to the 
processor. 


Light-Emitting Diode (LED): A p-n junction of 
crystal material, housed in a dome-shaped 
housing, which produces light when forward 
bias current Is applied. 


Mass Air Flow Meter (MAF): A sensor that 
measures the mass of air flowing through the 
meter via a hot wire sensing element and an 
electronic circuit. 


MAP (Manifold Absolute Pressure): A sensor or 
its signal circult that sends a varying frequency 
signal to the processor for calculation of baro- 
metric pressure based on manifold vacuum and 
manifold pressure. 


Monolithic Substrate: The ceramic honeycomb 
structure used as a base to be coated with a 
metallic catalyst material for use in the 
converter. 


NOx (Nitrous Oxides): A compound formed dur- 
ing the engine’s combustion process when oxy- 
gen in the air combines with nitrogen in the air 
to form the nitrogen oxides which are agents In 
photochemical smog. 


On Demand Test: In self test, the Key On/ 
Engine Off and Engine Running positions 
which are technician-initiated and are run from 
a program within the processor. 


Open Circuit: A circuit which does not provide a 
complete path for the flow of current (no 
continuity). 


Output Cycling Check (OCC): A position of the 
end of the Key On/Engine Off test that enables 
energizing and de-energizing the auxiliary out- 
put on demand. 


Output State Check: A test performed in the 
Key On/Engine Off mode after the continuous 
codes have been sent which forces the pro- 
cessor to activate some actuators for addi- 
tional diagnostics. 


PCV (Positive Crankcase Ventilation): A system 
which controls the flow of vapors from the 
crankcase into the engine intake system where 
they are burned in the engine cylinders rather 
than being discharged unburned into the alr 
from the crankcase. 


Potentiometer (POT): A variable resistor with 
three connections. The third connection (wiper) 
moves physically up and down the resistive ele- 
ment which has each end attached to one of 
the other two connections. 


Profile Ignition Pickup (PIP): A “hall effect” vane 
switch sensor furnishes crankshaft position in- 
formation to the processor. Replaces the crank- 
shaft position sensor in EEC IV applications. 


Processor. The ‘on board” computer that re- 
ceives data from a number of sensors and other 
electronic components. Based on the input data 
and information programmed in the processor's 
memory, the processor generates output signals 
to control various engine functions. 


Quick Test: A functional diagnostic test of the 
EEC system consisting of Key On/Engine Off, 
Engine Running and Continuous tests and vehi- 
cle preparation and hookup. Results are dis- 
played as a serles of service codes. 


Ratio: The proportion of value divided by 
another. 


Relay: A switching device operated by a low 
current circult, which controls the opening and 
closing of another circuit of higher current 
capacity. 


Self Test: A part of the functional Quick Test 
diagnostic procedure which verifies that sen- 
sors and actuators are connected and operat- 
ing properly. Key On/Engine Off and Engine 
Running detect hard faults while the ongoing 
Continuous test stores intermittent fault infor- 
mation for later retrieval. 


Self-test Input (STI): The circuit In EEC systems 
which is used to initiate self test. (In EEC IV, 
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Soelf-test Input (STI(Continued) 


jumper pin:5 of the self test connector to the 
single-spaded gray connector.) 


Self-test Output (STO): The circuit in the pro- 
cessor which transmits the service code to 
either a VOM or STAR tester for display. 


Separator Pulses: A pulsed code consisting of 
asingle one-half second pulse between the last 
service code and the first continuous code of 
self test. 


Service Codes: A series of two-digit numbers 
representing the results of self test. The EECIV 
communicates this service information via the 
self test output connector as a series of timed 
pulses read either on a VOM or a STAR tester. 


SHED (Sealed Housing Evaporative Determina- 
tlon System): See EESS. 


Solenoid: A wire coil with a movable core which 
changes position by means of electromagnet- 
ism when current flows through the coil. 


SOL V: EGR Solenoid Vacuum Valve Assembly. 


Spark Output (Spout): The output signal from 
the processor which triggers the TFI-IV Module 
to tire tne ignition coll. 


SIG RTN or SRTN (Signal Return Line): A return 
line for all sensor signals except EGO. 


STAR Tester: An automatic readout device which 
displays. self-test service code and continuous 
codes in digital format. This tester connects to 
the EEC IV's self-test output connector. 


Thermistor: A resistor that changes its resist- 
ance with temperature. 


Timing: Relationship between spark plug firing 
and piston. position, usually expressed. in 
crankshaft degrees before or after Top Dead 
Center (TDC) of compression stroké. Example: 
15 degrees BTDC, 


TP (Throttle Position Sensor); Potentiometric 
sensor or its signal line. Sensor wiper position 
is proportional to throttle position. Defines 
engine operation mode: closed, part or wide 
open throttle. 








Transducer: An electrically actuated vacuum 
regulator. 


Turbo Boost Actuator (BOOST): An output of 
the processor which ensures that no boost will 
be applied until certain engine conditions have 
been met. 


TWC (Three Way Catalyst): Sometimes referred to 
as a dual catalytic converter. Combines two con- 
verters in one shell, Controls NOx; HC. and CO. 


Vacuum: A term used to describe a pressure 
that is less than atmospheric pressure. 


Vane Air Flow Meter .(VAF): A sensor with a 
movable. vane connected to a potentiometer 
calibrated to measure the amount of air flowing 
through the sensor. The output. signal. Is 
relayed to the processor which then translates 
the information into the amount of air flowing 
into the engine. 


Vane Air Temperature (VAT): A sensor located 
in the vane airflow meter which senses the tem- 
perature of the-air flowing into. the, engine. 
Changes of temperature result in changes ina 
resistive element in the sensor. 


Vane Meter (VM): See Vane Airflow Meter. 
VBAT: Vehicle battery voltage. 

VCV (Vacuum Check Valve): Used to retain 
vacuum signal In system after vacuum source 
is gone. 

VECI (Vehicle Emission Control Information 
Decal): Critical specifications for servicing 
emission systems. Decal located in engine 
compartment. 

Volt-Ohm-Meter: See AVOM, DVOM. 

VREF (Reference Voltage): Power supplied by 
ECA to some sensors regulated at a specific 
voltage (8 to 10 volts EEC-1, 2, 3 and 4 to6 volts 
EEC-IV). 

VRESER: Vacuum Reservoir. 

VREST: Vacuum Restrictor. 


VRIS: Vacuum. Regulator/Solenoid. 
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Wiper: Refer to Potentiometer. 


WOT (Wide Open Throttle Valve): In some EGR 
applications, It Is desirable to cut off EGR flow 
at wide open throttle, where a richer fuel mix- 
ture Is needed for performance. Valve Is vac- 
uum-actuated when “full throttle” signal Is 
received from the carburetor. 


Wide Open Throttle A/C Cutoff (WAC): A switch 
that is actuated during A/C operation when 
WOT acceleration Is sensed. This switch turns 
off the A/C compressor for a short period until 
stabilized PT is achieved. The A/C remains off 
for approximately three seconds after returning 
to part throttle. 















ORDERING SPECIAL SERVICE TOOLS 


Special service tools, as designated in this manual, are easy to order and you will 
receive prompt shipment to assist you in servicing the vehicle. 


In U.S.A., to order tools simply contact Owatonna Tools, Inc., by mail, telex or 
phone. 


if you wish to order by mail, send your order with your complete address to 
Owatonna Tools, Inc., Owatonna, Minnesota 55060. Order forms are available 
upon request. 

If you wish to use their Telex, the number is 29-0876. 


If you would like to call, the phone number is 507-455-2626. Ask for the Ford Order 
Desk. 


The telephone order desk is open 24 hours every day to provide you with 
immediate response to your “special tool” requirements. 


Customer Special Service is available for the unusual situations. 

A. Emergency ofders. In these cases call and place your order. Please specify 
that you do have an emergency order. Shipment will be made the same day if 
at all possible. 


B. If you require Information regarding tracing, order follow-ups, pricing inform 
ation or assistance In any way, please call or write. 


State and local sales taxes will be added to the invoice if applicable. 

All tool shipments will be made F.O.B. Owatonna, Minnesota. Shipments will be 
made by any method specified. Normal methods Include United Parcel Service 
or Parcel Post. 


In Canada, Special Service Tools are available from Jobborn Manufacturing 
(1979) Ltd... . 97 Frid St., Hamilton, Ontario L8P 4M3, 416-522-2580. 


